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Ordinary computers, yes. But 
not a Pyramid Technology 90x. 
Atter all, heres a Supermin| 

not just capable of running 
UNIX™ but born to run it. And 
run it up to four times faster than 
the most popular UNIX host. 
For a lot less money. 

The secrets of this Pyramid 
are a thorough understanding of 
UNIX, a few Ttundamentals of 
RISC (Reduced Instruction Set 
Computer) theory, more regis- 
ters than 30 VAXs, and a 32-bit 
proprietary architecture that out- 
performs a roomful of micros. 

All combined to speed up 
UNIX just where it likes to 
slow down. 


IF IT WEREN'T FOR UNIX 
WE NEVER COULD HAVE 
BUILT THE PYRAMIDS 








For example, gone are 85% of 
performance-robbing memory 
references. Ihe endless param- 
eter shuttling of yesterdays 
technology has been replaced 
with a hardware register win- 
dow. Even context switching 
takes less than one percent 
of the CPU's time. 

It's amazing what hardware 
architects can do, given the 
chance. Its almost as startling as 
what our software wizards did. 

They cratted OSx, a dual port 
of Berkeley's 4.2 BSD and Bells 
System V. Because you can 
Switch environments at will, no 
UNIX port offers more capabil- 
ities. With absolutely no loss 





of compatibility, 

Well, almost. 

We do admit to one feature 
not compatible with other UNIX 
systems. Our single-source 
Support. 

One telephone number 
instantly connects you to both 
hardware and software experts. 
In-house pros, who spend their 
energy pointing you towards 
solutions. Not pointing fingers 
at each other. 

So no matter how you see 
your requirements shaping up, 
contact Pyramid Technology, 
1205 Charleston Road, 
Mountain View, California 94043, 
Or call (415) 965-7200. 

Because when it comes to 
running UNIX, a Pyramid looks 
good trom any angle. 
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Make Hewlett-Packard your one-stop 


source for electronic production test. 


If you’re building systems for 
production test, HP can keep you 
from spending excessive time in 
subsystem design. That’s because 
we’ve already done the work for 
you and offer a variety of electronic 
test subsystems...each with numer- 
ous options for application flexibility. 
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HP 3488A. Low cost, 
versatile switching. 


When you’re switching a variety 
of input and output signals to the 
device under test, the HP 3488A 
Switch/Control Unit provides high 
performance at a fraction of the cost 
of do-it-yourself solutions. It offers 
VHF and matrix switching from DC 
to 300 MHz. General purpose or 
multiplexing relay cards, on-board 
memory and more. Now you can 
simplify today’s setups...and tomor- 
row’s revisions. 


HP-IB: Not just IEEE-488, but the 


DESIGNED FOR 
HP-IB hardware, documentation and 
: . support that delivers the shortest 
YSTEMS path to a measurement system. 


Which means you can have a cus- 
tom test system operational in mini- 
mum time. 

With these three subsystems, you 
buy only the performance you need, 


and match it directly to your applica- 
tion. All three are HP-IB compatible. 
That’s good news when it comes to 
system integration. And you get the 
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HP 3497A. Accuracy with 
high point count. 


For precision voltage, temperature 
and resistance measurements, choose 
the HP 3497A Data Acquisition/ 
Control Unit. With its 17-bit A/D, 
you can resolve microvolt signals. 
You can also do four-terminal resis- 
tance measurements, and handle 
up to 1000 analog or more than 1300 
digital channels. Optional controller- 
specific software gets your applica- 
tion up and running even sooner 
and helps you get the most from your 
system. Plus, front panel key- 
board/display speeds manual set- 
up and troubleshooting. 


HP 3488A Circle l 
HP 3497A Circle 13/7 
HP 6942A Circle 138 


documentation that makes it easy to 
maintain and modify as your testing 
needs change. For all the details, 
contact your local HP sales office 
listed in the telephone directory 
white pages. Ask for the electronic 
instruments department. And find out 
about our OEM discount schedules. 


* * * * » * * ‘ 
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HP 6942A. High speed with 
stimulus/response/control. 


Put the HP 6942A Multiprogram- 
mer to work in functional testing of 
circuit boards and subsystems. Use its 
12-bit A/D to digitize and store sig- 
nals to 33 kHz. Create a variety of 
stimulus, response and control 
functions. Measure time-interval, 
frequency, voltage, current, resis- 
tance, up/down counting. Detect 
levels. Sense events. And test-oriented 
software commands make program- 
ming easy in automated test systems. 
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Next ElectronicsWeek 


Consumer products are coming together 


The final installment in the Technology Update series will cover the wide 
spectrum of consumer electronics. Integration is the watchword, and the 
distinctions between categories—audio and video, for example—are beginning 
to erode. The frenzy over integrated circuits that overtook the consumer 
world in the early 1980s died down in 1984. In its place came a wait-and-see 
attitude as manufacturers shifted from a strategy of packing as much new 
technology as possible into products to a realization that most consumers are 
not buying for technology alone. David M. Weber and Wesley R. Iversen 
collaborated on this report, coming in next week’s ElectronicsWeek. 


The personal computer as a spectral analyzer 


Real-time spectral analysis is migrating to the personal computer realm. The 
necessary hardware is already available, together with some of the software. 
Additional software is under development, and is contributing to the growth 
of this engineering application for personal computers. A prospective user of 
such a system needs to be apprised of the capabilities and limitations of 
personal computers for spectral analysis. Read next week’s detailed look at 
this newest twist for personal computers. 


Looking ahead in ElectronicsWeek 


A surprisingly simple local network 


A novel local network has been developed, operating at 50 Mb/s, which 
satisfies the demand for faster and more efficient local networks while taking 
advantage of the well-known benefits of fiber-optic transmission. Although 
contention-based, it operates in a collision-free environment, is configured in 
a rooted-tree topology, and uses point-to-point fiber-optic links. It will be 
detailed soon in an upcoming Electronics Week. 
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Discipline power with efficiency. 
Use Motorola Schottky rectifiers. 






RECTIFIER LOSSES 


OUTPUT POWER 


Anything slower stands still. 

Motorola Schottkys provide switching 
times less than 10 ns— speed approach- 
ing that of ECL—yet offer spectacular, 
88-94% efficiencies because of low for- 
ward drop, often less than 0.5 V. 

And, since the most efficient, most 
effective Schottky is the one with the 
least temperature rise, Motorola devices 
come out on top every time. 


and effective shutdown of contamination 
and failure. 

Our quality history and our compre- 
hensive testing guarantee that, too. 

Contact Motorola Semiconductor 
Products, Inc., PO. Box 20912, Phoenix, 
AZ 85036, for a new 1984 Data Book 
(DL125) showing the industry's widest 
range of Power Schottky current ranges 
and packages and an MBR1060 Data 
Sheet. Call your distributor for evalua- 
tion units. 


that with a slower rectifier. up to now 
your only choice for higher output power 
applications. With the MBR1060, you 
gain the same advantages for 12 V sup- 
plies as you've enjoyed with Schottkys 
in 5 V supplies. 

And it’s just $1.80, 100-up. 





Guaranteed avalanche surge. 


Motorola platinum barrier Schottkys 
are guaranteed to withstand 1 A ava- 





Cool by nature. Calm by 
comparison. 

In a side-by-side matchup of all- 
important forward voltage specs, 
Motorola 10 A TO-220 units exhibited 
the lowest correlation of temperature 
rise vs. forward drop of any of the other 
Schottky brands: 0.57 V vs. 0.64 V. 

The biggest differential, a substantial 
5°C rise for another Schottky manu- 
facturer’s, translates into several watts 
of wasted power, heavier, more costly 
heat sinking and more board space. Or 
less reliability. 

You lose less, gain more with Motorola 
Schottkys. And, in many current ranges, 
they operate at 175°C....performance 
unsurpassed in the industry. 


Extend efficiency to 12 V. 


The world’s best Schottky rectifier 
process introduces an expanded Schottky 
rectifier voltage — 60 V. 

You now have the option of designing 
12 V supplies with Motorola Schottky 
rectifiers to improve efficiency and reduce 
recovery noise associated with slower 
devices. 

Packaged in TO-220, the 10 Amp 
MBR1060 Schottky offers 0.7 Vr and less 
than 6% power loss, or 94% efficiency, at 
120 W Po. Ordinarily, you'd lose twice 
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lanche reverse surge for 2 4s—an above- 
and-beyond spec that does away with 
traditional, expensive snubber circuits 


Better yet, discipline us with imme- 
diate orders. 


and ensures performance integrity 


and reliability. 


And it’s a true 1 Adirectly through 


the diode. 


Our cutting-edge technology provides 
a built-in PN guard ring that avalanches 
and absorbs reverse transients. There 
are no reverse trace anomalies. Perfection 
of the working barrier metal fabrication 
process ensures intrinsic reliability 


EUROPEAN HEADQUARTERS: 
Geneva, Switzerland 
Sales Offices: 


PACKAGE RRENT VOLTAGE 
Leadless Glass 30, 40 V 


Axial Lead 

Glass 0.5 30, 40 V 

Axial Lead 

Plastic 1.0,3.0A 20, 30, 40, 50, 60 V 

Axial Lead 

Metal 5A 

TO-220 7.5, 10, 15+, 16, 207, 
30t A 













20*30, 40 V 
35, 45, 60 V 


15, 25*35 A 20, 30, 35, 40745 V 
35, 45 V 
DO-5 40, 50, 60, 65, 20, 30, 35, 40 
75, 80A 45V 


120+, 200+, 300t A] 35, 40, 45 V 


*TX Available + Dual Diode 


MOTOROLA 


International Semiconductor Group 
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Technology Around the World 
Optical Disks Juke box stores trillions of bits of space data 17 
IC Testing Graduate student invents noninvasive tester for ICs 18 
Artificial Intelligence Tl’s Al machine enters market as a best seller 19 
Solid State French lab fabricates ultrafast transistor 20 
Semiconductors Manufacturer slashes 64-K DRAM prices 23 
Careers NSF sees scant shortage of electrical engineers 24 
LEDs Silicon carbide ends long quest for blue light-emitting diode 24 
Long search for elusive blue 29 
Computers Caltech project scores points 29 
Communications Adaptive filter uses cascading to attain 960 taps 31 
Matching signals with an adaptive filter 31 
High-Level Languages French firm targets microcomputers with its Prolog version 32 
Speed is D-Prolog’s claim to fame 32 
Consumer Upgraded analog monitor yields high-resolution picture 34 
Security Systems Smart key does screening 36 
Industrial Modules aid interfacing 38 
Printed Circuits Dye spots pc-board flaws 38 
Dynamic Memories Thomson CSF enters DRAM business with boost from Oki, IBM 40 
Integrated Circuits System could pave way for simplifying IC designs 44 
People Steven J. Bomba, Ken Sakamura, Michael Cronin 49 
Companies Kodak looks to electronics to expand its horizons, 


Braegen International carves niche in Europe 53 
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BUT IT CAN 
DESTROY 
YOUR BEST 
DESIGN 


Belden helps you control interference 
and protect signal integrity 
with innovative shielded cable 














The next time your perform- 
ance is measured by the success 
of your system’s design, take 
a closer look at the critical link: 
will the shielded cable you 
select maintain signal integrity? 
At Belden, we’re working to 
protect this critical link. 


Shield Effectiveness 
With the convergence of data, 
audio and video trans- 
missions, one of the 
greatest challenges is to 
preserve the integrity of 
each signal. This evolu- 
tion of technology, coupled § 





Transfer Impedance Test Results Test Methods Protect 

Your System 

| To help you define interference 
| problems, Belden’s Technical 
Research Center evaluates the 
development, implementa- 
tion and refinement of 

shields and shield 







100,000 


1,00 


with the need to comply effectiveness testing. 
with FCC regulations Our Transfer Imped- 
has created a growing : ance Testis but one of 
demand for sophisticated 10 § | many rigorous 


cable shielding. 

Belden responds to 
these demands with inno- 
vative shielding designed 
to meet the highest per- 
formance standards in the 


| tests employed by 
Belden engineers. The 
procedures we use help 
you select the proper 
shielded cable that 
results in cost-effective 


Transfer Impedance (millionms/meter 


0.1! 4 
01 4 1.0 10.0 100 1000 


Frequency (MHz) 


; . : aw The lower the value of omomenes Braid Foil Braid Foil-_ 

industry—including military transferimpedance, —— Spiral Duobond Pius” system performance. 
. the more effective woe FOI = Optimized Braid 

TEMPEST requirements. _ the shielding. Foil/Braid 


There is no equal. 


© Belden 1984 
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Effective Assistance 

Belden has recently published a 
Cable Shield Performance 
and Selection Guide. It’s free, 
and it helps you define your 
interference problem, acquaints 
you with current FCC regula- 
tions, and familiarizes you with 
the trade-offs associated with 
different shield designs and 
Belden’s various test proce- 
dures for measuring shielding 
effectiveness. Shield perform- 
ance results are detailed from 
each test to properly guide your 
cable selection. 


s Contact Belden 

fe today for your free 
personal copy. Belden 
Electronic Wire and 
Cable, P.O. Box 1980, 
Richmond, IN 47375. 
Phone: 317-983-5200. 
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Technology Update: Components Semiconductors pace growth of components. 





Increasing demand for greater functionality and a host of new 
technical problems turn vendors to systems approach 59 

e Logic and Memory Process advances continue to improve capabilities 
of logic parts, hastening day of bipolar replacement with CMOS 61 
e Microprocessors and Peripherals Heated competition among 
the heavyweights of the semiconductor industry stirs business 65 

e Analog Auto-zero, analog-to-digital, digital-to-analog, 

and related sample-and-hold parts advance significantly 67 

e Application-Specific ICs Custom integrated circuits are losing 
their reputation for riskiness and over-long development cycles 68 
systems Integration ATE costs are swelling as chips shrink. 
Testing faster, more complex VLSI chips drives costs up and forces 
critical decisions on expensive automatic test equipment 71 


What is VLSI ATE? 73 
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CMOS Register 16-bit register handles signal-processing delay functions 81 
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UP FRONT 


Honeywell to enter merchant market with CMOS gate array : 


Honeywell Inc., Minneapolis, already an emerging player in the merchant 
market for bipolar gate arrays and other devices, is also pushing to enter the 
market for CMOS gate arrays. Under an agreement with ETA Systems Inc., 
St. Paul, Minn., Honeywell’s Semiconductor Group will produce prototypes 
before year-end of a 20,000-gate CMOS array built using 1.25-jm technol- 
ogy. (Ihe maximum densities currently available on open-market CMOS ar- 
rays are about 10,000 to 12,000 gates, based on 2-um minimum geometries.) 
First production of the Honeywell HGC20000 will go to ETA for use in its GF- 
10 supercomputer, a 10-gigaflop, 8-processor machine planned for initial 
deliveries in 1986. Honeywell also plans to make the new ETA-designed array 
available to the open market, though the firm will not set a timetable. 


Commodore eyes 1985 launch for under-$1,000 32-bit machine | 


Look for Commodore International Ltd. to go to market next year with a 32-bit 
computer priced under $1,000. The firm has not yet decided whether to turn 
to Zilog, Intel, or Motorola for the processor chip, says Adam Chowaniec, vice 
president for technology at the West Chester, Pa., home computer maker. 
However, he reports the preliminary specifications call for 512-K bytes of 
random-access memory built out of 256-K dynamic-RAM packages. Chowan- 
lec insists Commodore, the leader in the under-$500 8-bit home computer 
market, will not be going upscale with the new machines to a different kind of 
business. The company has no 16-bit entry in mind, he points out, adding, 
“We are moving 32-bit machines down to domestic applications.’ In so 
doing, Commodore will face a different lineup of competitors from what it vies 
with now. Essentially, four computer makers—Commodore, Atari, Texas In- 
struments, and Timex Sinclair—had the under-$500 market to themselves 
during the six-month period ended May 1984. (The last two no longer pro- 
duce home computers.) In the over-$500 home computer category, Apple, 
Radio Shack, and IBM have some three quarters of the market, with 25 others 
competing for the remaining quarter, according to a just-published survey by 
Dataquest Inc., San Jose, Calif., a subsidiary of the A.C. Nielsen Co. The 
survey found that the number of homes with computers grew from 6.2% to 
9.4% during the six months ended in May 1984, with over-$500 systems 
clocking faster growth than the lower-priced machines. 


Sony brings out $200 portable compact-disk player 


Sony Corp. has brought out the world’s first portable compact-disk stereo 
system. In Japan, the new unit is priced at a new low of only about $200, a 
precipitous drop from the $680 list price for Sony’s first product just two years 
ago. Also required is a $20 ac power adapter for home use or a $40 
combination battery pack and carrying case for portable use. (The player 
requires six C-size dry cells or rechargeable nickel-cadmium cells for power.) 
The new player, which incorporates technology used in an automobile com- 
pact-disk player introduced this summer, can operate at any angle and oper- 
ates despite moderate motion (but it is not recommended for jogging). The 
unit weighs just over 1.3 Ib and measures about 5 in. wide by 5 in. deep by 
1¥2 in. high. Sony claims to be starting production at 20,000 units a month for 
both domestic and overseas shipments and will ramp up to 50,000 units 
soon. To spur compact-disk sales, Sony has cut prices of analog-mastered 
disks by 8.5% and by 16% for digital-mastered disks. 
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You OwE IT To YOURSELF 
To CHOOSE FROM THE BEST. 





Choosing the right logic analyzer 
can be tough. But one thing is 
clear—you want all the advantages 
you know you can count on from 
the performance leaders. 


EVEN AMONG THE LEADERS, 
THE DIFFERENCES CAN BE 
SIGNIFICANT. 


For example, not all the top logic 
analyzers give you 200 MHz timing. 
Or highly sophisticated linkage 
and interactive analysis. Or 1000- 
word deep data collection and 
auxiliary memories. Or an easy-to- 
use ASCII keyboard. Or floppy disk 
data storage. Only Nicolet’s 800 


() oxcxans 


HP 1630 


series gives you all these advantages. 
In the end, though, it’s Nicolet’s 
unmatched price/performance ratio 


that’s the most important difference. 


SOME LOGIC ANALYSIS SYSTEMS 
GROW WITH YOUR NEEDS. 
SOME DON’T. 


Only Nicolet makes it easy and 
inexpensive to enhance perform- 
ance—not just add channels—any 
time you need it. And the NPC-800 
Series gives you five instruments to 
choose from starting at $7950, and 
more options than anyone else in the 
industry: Waveform Recorder, Per- 
formance Analysis, CT/SA, Com- 
puter/TEEE-488 Controller, Printer 
Software, Non-Volatile Memory, Dot 
Matrix Printer, and Second Disk Drive. 


NPC 800 SERIES 


Put THE LEADERS TO THE TEST. 


When you really think about it, 
the only way to be sure is to let the 
best logic analyzers prove what 
they can do—for you. When it 
comes to capability, versatility, and 
performance, there’s really only one 
choice. For a Logic Analyzer Com- 
parison Chart, call: (800) NICOLET 
or (415) 490-8300 (inside CA). 
Nicolet Paratronics Corporation, 201 
Fourier Ave., Fremont, CA 94539. 


Think of VF 


Nicolet 
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Better Instruments for 
Better Communications 


PVORVERPE REEDED 


MS611A Spectrum Analyzer 
This analyzer covers the range 
from 50Hz to 2GHz in a single 
band, and features auto 
ranging. Resolution bandwidth 
is lOHz to 3MHz too. 

Another better instrument 
from Anritsu. 
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Anritsu means communications. 

We began building telephone 
and radio equipment more than 
50 years ago. And although we've 
expanded into other fields since 
then, we’ve remained true to 
those first electronic roots. 

In fact, the Anritsu name is 
now known around the world as 
synonymous with communica- 
tions. From public telephones to 
sophisticated, state-of-the-art 





ise 


a 
5 
f 





it 


f 





optical and digital transmission and fiber optic communications lyzer or a complete GPIB-based 


systems, Anritsu communications operating at the knife edge of automatic test system, you'll find 
products are highly regarded for efficiency. Fromthe simple meas- _a basic field-proven ruggedness 
both unequalled reliability and urement of voltage and current to built in. And you'll find controls 
technical excellence. complete high-level analysis of that actually make sophisticated 
With such wide-ranging ex- both analog and digital circuitry, measurements simpler to 
perience in all phasesofcommu- _ Anritsu instruments are built by perform. 
nications, it’s no surprise that our experts in communications. And At Anritsu, we’re stnving 
electronic measuring instruments Anritsu instruments are built to toward still better instruments. 
are superior, too. be used. ~ And better communications. 
Anritsu builds the electronic Whether it’s an Anritsu elec- 


instruments that keep electronic tronic voltmeter, a network ana- 
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Av. Passos, 91-Sobrelojas 204/205-Centro, 20.051-Rio de Janeiro-RJ, Brasil Phone: 221-6086, 224-9448 Telex: 2131704 ANBR 


ANRITSU AMERICA, INC. 
128 Bauer Drive, Oakland, NJ 07436, U.S.A. Phone: 201 337-1111 Telex: 642-141 ANRITSU OKLD 
‘ ag 2 


ANRITSU EUROPE LIMITED ' 
Thistle Road, Windmill Trading Estate, Luton, Beds, LU1 3XJ, U.K. Phone: (STD0582)418853 Telex: 826750 ANRSEU G 10-27, Minamiazabu 5 chome, Minato-ku, Tokyo 106, Japan 


ANRITSU ELEKTRONIK GmbH Phone (03) 446-1111/Telex: 0-242-2353 
Uhlandstrasse 9, 4000 Dusseldorf 1, F.R. Germany Phone: (0211)682424 Telex: 8584904 Cable: ANRITDENKI TOKYO 








This telephone set 
filter network is an 
example of the 
Resistive Products 
DIMM MSMA Cine e 
Cuits that can include 
semiconductors, 
custom linear ICs or 
any other surface 
mountable active or 

passive component. 
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The TDC1043 multi- 


plier-accumulator 
from the LSI Products 
Division operates ata 
100ns cycle rate with 
individually clocked 
Tal oLUbars]aremereyeeyee 
registers and is 

used in array, video, 
radio signal, FFT and 
other digital signal 
processors. 





Small precision- 
wound Capacitors 
that meet the most 
stringent environ- 
mental requirements 
of the communi- 
cations market, in 


film/foil or metallized .. 
construction are pro- 


duced by TRW’s 
Capacitor Division. 


Optocouplers from 
the Optoelectronics 
Division combine the 
speed of photodiodes 
with the reliability of 
integrated circuits, 
yet have current re- 
quirements so low 
that they will not load 
down telephone 
lines. 





This RS232 connector 
to 8-pin modular jack 
adapter Is an ex- 
ample of the almost 
unlimited range of 
telephone adapters 
and specialized 
connectors man- 
ufactured by the 
Connector Division 
for communication 
applications. 





High reliability 


Nu-Lok 1200 Serie 
Coaxial connecto 


from the ont 
Connector Div 


aler: 


Te) 


are QPL approved 
MIL-C-25516 and a 


available in an 
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styles and mou 
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This fan motor 

assembly is typical 

of the high reliability 

a.c. and d.c. fans 

and blowers that 

the Motor Division 

produces for 

communications 

equipment, along 

with a complete 
selection of miniature 
precision a.¢. and 
d.c. motors ard 
geafmotors. j 


Type MITC telephone 
interconnect 
transformers handle up 
to 120mA unbalanced 
DC current... 
representative of 

the broad range of 
high reliability 
products available 
from the Inductive 
Products Division. 
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The MRA1214-55H 
microwave power 
transistor shown 
here is rated at 50W 
CW, 100W pulse, 
6.5 dB gain and 
1200-1400 MHz. It 

is representative 

of the RF Devices 
Division's products 
for communications 
purposes. 


c TRW Inc. 1984. TRW is the name and mark of TRW Inc. 


















For 
communr- 
cations 
products... 


No one Is 
more involved 


than TRW... 


Because no one has a closer 
relationship with the 
communications industry. 






Most of the products shown here 
were developed to meet a specific, 
and often unsolved problem in 
communications...typical of TRW’s 
desire and ability to serve your 
present and future needs. 


More information about TRW 
advanced technology, precision 
products is available from any 
Electronic Components Group sales 
office...or from the many distribu- 
tors that stock TRW components. 


For anew booklet entitled, 
“Strategic Ideas from a Components 
Company called TRW,” write 
Marketing Communications, 

TRW Electronic Components Group, 
2525 E. El Segundo Blvd., 

El Segundo, CA 90245. 


Capacitor Division 

Connector Division 

Cylindrical Connector Division 
Daut + Rietz Connector Division 
Inductive Products Division 
LSI Products Division 

Motor Division 
Optoelectronics Division 
Resistive Products Division 

RF Devices Division 

TRW Connectors Ltd. 
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How do you choose a product? Never blindly. 
Always after poking it, prying it, evaluating its 
every feature and performance claim. 

Introducing the TeleVideo* 50 CPS daisywhee 
printer. Our price to performance ratio exceeds any- 
thing on the market. Naturally, we consider the 
TeleVideo 750 Printer the most advanced letter 
quality machine around. 

But OEMs seldom take a manufacturer's wor 
for it. So we're inviting you to take a TeleVideo 
Printer and tear it apart. 

Tear into 40% fewer parts. Forty percent fewer 

arts for about 40% greater reliability. With an 
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average 65,000 pages between failures. You'll find 
a wedge hammer that insures a lifetime of letter 
perfect print. 


















Our cast aluminum base acts as a rigid frame 
and heat sink, eliminating the need for a noisy 
cooling fan. So TeleVideo runs silently between 
sbs. The aluminum base also shields our cables 
from static discharge and EMI radiation. And 
all the works are in a drawer for easier 
maintenance. 

The TeleVideo 750 plugs into literally any 
computer system including PCs, minis and word 
processors. Our standard interface is parallel, 
and we offer an optional serial interface. In addi- 
tion, there’s an OEM board slot available for 
custom interfaces. 








We also offer sheet feeders and tractors and, at 
only 33 pounds, TeleVideo Printers may be 


shipped by UPS. 

Call toll free, 800-821-5992. In California, 
408-745-7760. 

The TeleVideo 750 is nothing short of revo- 
lutionary. In design. And in price. It could make 
our company your new printer company in 
no time. 
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ZyMOS Has A New Benefit In Stor 
For Semi-Custom Desi 





Standard Cells. Your answer 
to today’s semi-custom IC design 
challenges. And, more importantly, 
tomorrow's. Now ZyMOS has 
made semi-custom design more 
flexible by adding sophisticated 
memory functions to our proven 
libraries of CMOS standard cells. 

With our new RAM/ROM and 
compiler, you can custom fit up to 
2k-bits of RAM, 16k-bits of ROM, 
or both, into your application. 

All on a single chip. 

Our memory cells are already 
adding greater value and reducing 
system cost. We have customers 
using RAM to store telephone 
numbers in personal pagers. 

And for on-board error detection. 
They're using ROM to store 
microprocessor instructions on the 
same chip as the logic. And in 
encoders for storing sync words. 
We've even delivered memory- 
based ICs for use in pacemakers. 


The applications are almost 
limitless. 


We Make It Easy. Because 
memory is compiled automatically 
for your application on ZyP™ our 
advanced design automation 
system. 

ZyMOS has been at the fore- 
front of semi-custom design for 
over four years. And it shows in 
the quality and quantity of our cell 
libraries. Each element is a fully 
characterized custom circuit— 
optimized for maximum perform- 
ance in a minimum of space. 

Our comprehensive libraries 
offer a wide variety of digital and 
analog functions. We've also 
recently added programmable logic 
arrays—with compiler. Using a 
PLA is one of the most cost- 
effective ways of implementing 
combinatorial logic. Our high- 
performance 3-micron CHMOS 
library includes ultra high-speed 














75MHz cells and Intel’s 80C49 
microcontroller. And the libraries 
can be accessed through ZyPSIN 
(ZyMOS software on your compu- 
ter), computer-aided workstations 
or remotely from your facility. 
We'll even help with your design. 

And We Guarantee Working 
Silicon. Every time. Discover 
what we have in store for you. 
Call or write today for more 
information on our standard-cell 
design solutions. 


ZyMOS Corporation 

477 North Mathilda Avenue 
Sunnyvale, CA 94086 

Phone: (408) 730-5400 

TWX: 910-339-9530 ZyMOS SUVL 


ZYMOS 


PRODUCING THE STANDARD IN Custom VLSI 
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JUKE BOX STORES 





TRILLIONS OF BITS 











OF SPACE DATA 


Cornerstone of NASA’s archival network stores data on 125 optical disks, 


ties into fiber-optics bus that runs at 100 megabits/s in bursts 


Huntsville, Ala. 
gigantic optical-storage subsys- 
tem capable of storing 10 trillion 
bits is the final building block in a 
fiber-optic network currently being 
put together at the Marshall Space 
Flight Center here by the RCA 
Corp. Government Systems Division, 
Camden, N.J. It will link universities 
and federal laboratories engaged in 
land-resource, atmospheric, and 
Space-science studies. 
The network began to take shape 
five years ago, after officials at the 
















MOVING PARTS 





National Aeronautics and Space Ad- 
ministration realized they were being 
inundated with data from deep-space 


probes. As data generated by the 


probes was amassed, the distribution 
of computer tapes became enormous- 
ly time-consuming, says Douglas 
Thomas, a computer engineer at 
Marshall working on the installation 
of the juke box. The Space Tele- 
scope, not yet completed, is also ex- 
pected to add substantially to the 
volume of data NASA will handle. 
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To cope with the heavy data flow, 
NASA planners designed a fiber-op- 
tic bus with seven active ports con- 
figured in a star that runs at 100 
Mb/s in bursts and 50 Mb/s contin- 
uously. It links three Digital Equip- 
ment Corp. VAX-11/780 supermini- 
computers that have been fitted with 
triple-ported memory. 

The system was designed with 
dual paths so that file transfers could 
take place directly between the juke 
box and a data source or sink, while 
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Pair of lasers. RCA’s optical-disk juke box has a pair of lasers. The output of the argon laser is split to obtain read and write beams for the twin- 
track arrangement. The helium-neon laser is the light source for a precison head-positioning system. 
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control of the transfer remains with 
the host processor. This architecture 
frees the control processor from the 
role of a mere file-switching node 
and allows it to perform intelligent 
data-management functions. 

Eye-opening capacity. The juke 
box is the archival system’s corner- 
stone. Each of its 125 fourteen-inch 
disks can hold up to 10 gigabytes, 
about 10 times the amount of data 
stored in most commercially avail- 
able drives and 2!2 times that pre- 
dicted for the forthcoming high-end 
drive from Storage Technology 
Corp., Louisville, Colo., which 1s still 
in beta test. In NASA’s system, the 
worst-case access time to any of the 
125 disks will be 6 seconds. 

Two separate gas lasers are used in 
the unit. An argon laser is used for 
read-write operations and a helium- 
neon unit for the control system that 
positions the read-write head over 
the disk. 

For data recording, the beam pro- 
duced by the argon laser, which 
works at 488 nm, is split to write 
data into two parallel tracks on the 
disk at a rate of 67 Mb/s per track 
(see figure). The beam is_ passed 
through a half-wave plate, reflected 
off two mirrors to adjust positioning, 
and then split so that a portion of 
the light is sent to read gratings 
while the remaining light is split fur- 
ther for writing, pointing, and align- 
ment functions. 

The write-phase grating optics 
split the light further, so that two 
divergent beams pass to the follow- 
ing lens, which images the spots un- 
der the modulator transducer. The 
diffracted light from the modulator 
is collimated and sent to a Dove 
prism, which rotates the image of the 
two spots and thereby sets the spac- 
ing of the tracks formed on the disk. 
The collimator performs a double 
function: it enlarges the beams from 
the modulator enough to fill the ob- 
jective lens, and it passes an image of 
the grating—the source of the two 
spots—to the disk. 

Keeping in focus. High-perfor- 
mance servomechanisms are needed 
to meet the read-error-rate require- 
ments for the minimum recorded fea- 
ture size of 0.42 wm and the track- 
to-track separation of 1.0 um. These 
servomechanisms control tracking 
and translation-stage position and 
keep the objective lens, which is on 
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the translation stage directly above 
the tracks being written or read, in 
focus. 

The second laser in the system, a 
HeNe unit, also helps keep the objec- 
tive lens in focus, providing feedback 
to the positioning mechanism. To do 
this, the light from the HeNe laser is 
first focused, expanded by two 
lenses, and passed through a two- 
color beam splitter to the galvanom- 
eter and objective lens. Light reflect- 
ed from the disk returns down the 
optics chain, and, by action of the 
quarter-wave plate and beam splitter, 
is coupled to the focus detector. 

Four working beams. For readout, 
the read beam that is split out of the 
main argon laser beam 1s further 
split into six beams, of which four 
are used. Light reflected off the disk 
passes back through the optics and 1s 
reflected onto the data/track detec- 
tor, an array made up of nine ava- 
lanche diodes and and four p-i-n di- 
odes. The high-gain avalanche detec- 
tors take care of the read signals; the 
p-i-n detector outputs are fed to the 


tracking-head control loop. 

Using twin tracks for optical stor- 
age is still rather exotic. But systems 
that can write nine tracks in parallel 
have been demonstrated in the lab- 
oratory, points out Jay Hoover, man- 
ager of optical recording engineering 
at the RCA division. 

Gigabit bus. While technicians at 
Marshall work to get the storage sys- 
tem in place, NASA has initiated a 
series of informal meetings with de- 
signers of optical subsytems and 
manufacturers of supercomputers to 
begin defining a new standard for a 
very high-speed data interface. “A 
new bus interface in the gigabit re- 
gion is needed, but we don’t know 
how the heck you operate at those 
speeds,” said Ken Wallgren, a 
NASA data systems manager. 

One of the supercomputer manu- 
facturers, Denelcor Inc., Aurora, 
Colo., says it is willing to work with 
the agency. ““NASA is proposing de- 
veloping a standard probably so they 
can mix and match vendors,” says 
Ron Ames, a Denelcor spokesman. 


Graduate student designs 


noninvasive tester for ICs 


Palo Alto, Calif.—A tester that uses 
a novel laser detection scheme to de- 
termine noninvasively the logic state 
of any node in a complex integrated 
circuit will be displayed next week at 
the Institute of Electrical and Elec- 
tronics Engineers’ test conference in 
Cherry Hill, N.J. Designed by Fran- 
cois J. Henley, a 24-year-old Canadi- 


Probing. Designed by a 24-year-old Canadian, the Data Probe uses a novel laser detection 





an graduate student at the University 
of California at Berkeley, the ma- 
chine will be built in Japan and mar- 
keted by Mitsui & Co., the giant 
trading firm. 

The Data Probe—part IBM Corp. 
Personal Computer and part optics 
table containing a laser interferome- 
ter controlled by an Intel Corp. 8085 





scheme to determine noninvasively the logic state of any node in a complex integrated circuit. 
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microprocessor—operates by using a 
weak laser probe to induce photocur- 
rents at logic nodes on an IC. Differ- 
ent logic states at the nodes result in 
different couplings to the power bus. 

The system uses a helium-neon la- 
ser to induce photocurrents of up to 
1 mW, in microwatt increments, in 
very large-scale ICs. It detects cur- 
rents on the order of microamperes 
by means of a process developed for 
charge-coupled devices. Called corre- 
lated doubling sampling, the process 
measures changes in output values 
rather than absolute values. 

To obtain a precise correlation, the 
laser is fired in the interval between 
two time marks. If the window is 
small enough, noise components in 
the induced currents are lost in a 
common-mode signal, Henley says in 
a paper prepared for the Cherry Hill 
conference. The laser is clocked at 
up to 40 MHz in 100-kHz intervals. 

Computer processing allows the 
analysis to be automated. The 1.8- 
yum laser spot me. be positioned by 
data from a nod -oordinate file or 
even from a computer-aided-design 
data base. 

Henley’s design grew out of work 
he had done at Berkeley on the use 
of a laser in alpha-particle simula- 
tion. Donald R. Weeks, president of 
Spectrum Sciences Inc., a small San- 
ta Clara, Calif., maker of scientific 
instruments, hired Henley part time 
to apply the technique to ion implan- 
tation. The two abandoned alpha 
particles for the Data Probe, howev- 
er, when Henley found that he could 
devise a method for determining log- 
ic states. 

Present methods for determining 
the state of an interior node require 
clumsy mechanical positioning of a 
probe, which itself induces capacita- 
tive errors in its own measurement. 
Probing also requires etching away 
the passivation layer of the chip. 

Transparent. The passivation layer 
is transparent to the laser, and the 
detection process Henley uses has in- 
herently low noise. The only other 
noninvasive system (from Integrated 
Circuit Testing GmbH, Munich, 
West Germany, a Siemens AG spin- 
off) uses an ion-beam process [Elec- 
tronicsWeek, Sept. 10, p. 61]. 

Last year, Weeks and Henley 
formed a company called Data Probe 
Inc. to make the tester, and Weeks, 
with limited financial resources and 
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manufacturing experience, went look- 
ing for a backer. He found that the 
interested venture capitalists wanted 
too big a piece of the company for 
taking a chance with the young firm. 

Mitsui, however, had heard about 
a prototype that Data Probe was 
showing around Silicon Valley, and 
sent a VLSI specialist to call on the 
company. “I thought they could do a 
better job with the marketing,” 
Weeks says of the Japanese firm, 
which had 1983 sales of $66 billion. 

Mitsui, second only to Mitsubishi 
in size among Japanese trading 
firms, accounts for about 10% of all 
Japan’s imports and exports. It has 
not invested heavily in electronics, 


but is currently looking at opportuni- 
ties to do so in semiconductor manu- 
facturing and test equipment. 

“Mitsui is putting together US. 
design technology with Japanese 
manufacturing technology and finan- 
cial support,” says Atsushi Abe, a 
representative of Mitsui & Co. USA 
Inc., in New York. “This kind of 
Operation is beneficial to both the 
U.S. and Japan, and to Mitsui. We 
are looking for others.” 

Mitsui provided financing through 
its U.S. venture fund, and contracted 
with Anritsu Electric Co., a Japanese 
instrument maker outside Tokyo, to 
build the tester, in exchange for a 
royalty to market it.—Clifford Barney 


ARTIFICIAL INTELLIGENCE 


TI's Al machine enters market 


already a best seller 


Austin, Texas—Texas Instruments 
Inc. is jumping into the artificial-in- 
telligence hardware business in a big 
way with a small 32-bit symbolic- 
processing computer. The Common 
Lisp-based TI Explorer has been de- 
signed to accelerate AI’s much-cele- 
brated move out of the laboratory 
with a cabinet enclosure that is small 
enough to fit under a desk. 

The latest product to 
emerge from TI's six-year 
effort in AI research, Ex- 
plorer is being targeted at a 
number of research and soft- 
ware-development markets 
as well as being offered as a 
low-cost delivery vehicle for 
powerful AI-based products. 
Although Explorer is mak- 
ing its public debut this 
week at the Association for 
Computing Machinery’s 
Fifth-Generation Challenge 
meeting in San Francisco, 
the big splash actually took 
place over the weekend, 
when Massachusetts Insti- 


Small wonder. T!’s entry into the 
Al market is the Explorer, a 32-bit 
symbolic-processing computer 
with an enclosure that is small 
enough to fit under a desk. 





tute of Technology announced it will 
buy up to 400 TI systems in the next 
two years. 

Believed to be the largest order 
ever for AI hardware, the purchase 
is being made by MIT’s Laboratory 
for Computer Science, in Cambridge, 
Mass., which plans to fill the center 
with Explorers and give its research- 
ers a new standard processing envi- 
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ronment. “I hope it will revolution- 
ize the way we conduct research and 
live,’ states Michael L. Dertouzos, 
director of the MIT lab. 

Explorer will not just process Lisp. 
In addition, its communciations ca- 
pabilities will be used to tap many of 
MIT’s research resources, including 
the new expert-system very large- 
scale-integration design facility under 
development at the computer lab, 
and a multiprocessor emulation facil- 
ity being built for the Pentagon. 

Baby boom. TI’s_ 10-month-old 
Advanced Systems Division here 
hopes the MIT purchase—valued at 
up to $20 million—will send shock- 
waves throughout the still-infant 
$100 million AI industry. “We be- 
lieve the market is now at the point 
where it will double in size each year 
for the rest of the decade,” says Ste- 
phen A. Latter of TI’s advanced sys- 
tems marketing arm. 

Touted as a single-user personal 
Lisp computer, Explorer enjoyed an 
inside track when competing for 
sales at MIT. The school’s lab pio- 
neered much of the system’s technol- 
ogy, including its processor-indepen- 
dent 32-bit synchronous system bus, 
called NuBus. “All of the concepts 
we developed—Lisp in 1959, the Nu 
Machine in the late 1970s, distribut- 
ed processing, and the Lisp Machine 
by MIT’s Artificial Intelligence 
Lab—are coming back to us in a 
well-engineered product from TI,” 
adds Dertouzos. 

In addition to the MIT-developed 
technology, TI has applied its own 
semiconductor and packaging know- 
how to reduce the size and cost of 
symbolic-Lisp processing. Relying on 
surface-mounting chip technology, 
the guts of TI’s Explorer are packed 
inside a seven-slot NuBus chassis. 
Surface-mountable J-leaded chip car- 
riers are used to place 2 megabytes 
worth of 64-K dynamic random-ac- 
cess memory on a 141!4-by-11-in. 
Eurocard form factor. When 256-K 
DRAMs are used, TI will offer 8 
megabytes of solid-state storage on 
each board. The Explorer can house 
two main memory cards. 

Based on surface-mountable ad- 
vanced Schottky bit-slice circuits, 


Explorer’s Lisp processor resides on» 


two piggybacked boards that slip 
into one NuBus slot. The 32-bit en- 
gine contains 16,000 52-bit words of 
writable-control microprogrammed 
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storage, which is used to speed up 
Lisp processing. Operating with a 7- 
MHz clock, the processor runs with 
a 142-ns microinstruction cycle and 
can address 128 megabytes of virtual 
memory with demand paging. 

Local bus. In addition to the Nu- 
Bus, TI has also added a second 32- 
bit local bus to directly handle high- 
bandwidth accesses between the Lisp 
processor module, main memory 
boards, and graphics bit-map_ hard- 
ware. This helps free the NuBus for 
system-wide data transfers. The sys- 
tem is also loaded with software en- 
hancements—high-resolution graph- 
ics, windows, on-line help, and an 
optical mouse—intended to smooth 
things over for the first-time user. 

The chassis—about the size of a 
two-drawer file cabinet—attaches by 
way of a fiber-optic cable to a 17-in., 
1,024-by-808-pixel monochrome dis- 


play. As does Common Lisp, Explor- 
er contains high-level extensions to 
the language, such as an object-ori- 
ented programming facility, an ex- 
tensive library of MIT Lisp Machine 
functions, and loop-macro for simpli- 
fying iterative programming steps. 
For AlI-delivery applications, TI is 
marketing a low-end configuration at 
a price of $52,500 with 2 megabytes 
of memory, 112 megabytes of for- 
matted hard-disk storage, and 60 me- 
gabytes of tape-cartridge backup. A 
stand-alone development system will 
sell for $61,000 for 2 megabytes of 
memory, and two 112-megabyte hard 
disks. In all, the Data Systems 
Group, in Austin, intends to sell six 
standard configurations. In 1985, TI 
expects to expand the list by also 
offering AT&T Bell Laboratories 
Unix operating system on Lisp com- 
puters. —J. Robert Lineback 


French engineers fabricate 


an ultrafast transistor 


Grenoble, France—A team _ of 
French engineers at the microelec- 
tronics research center of the Centre 
National d’Etudes des Télécommuni- 
cations has successfully produced a 
monolithic semiconductor-metal- 
semiconductor transistor, a feat that 
has eluded researchers since such a 
structure was proposed as a faster 
alternative to the conventiononal all- 
semiconductor npn transistor more 
than two decades ago. 

Their prize is a device that substi- 
tutes a very thin layer of metal for 
the base of a standard transistor. 
Thus it all but eliminates perfor- 





mance limits dictated by the resistiv- 
ity of a standard transistor’s base 
while dramatically reducing the tran- 
sit time necessary for electrons to 
travel from collector to emitter. The 
theoretical cut-off frequency for opti- 
mized SMS transistors, researchers at 
AT&T Bell Laboratories have calcu- 
lated, should be something like 30 
GHz, faster even than gallium arse- 
nide devices. 

Structurally, the SMS transistor is 
deceptively simple: it is formed by a 
thin layer of cobalt disilicide sand- 
wiched between two thicker layers of 
silicon. In operation, the silicon lay- 


es 200 OR 400 um 


GROWN SILICON 
(EMITTER) ————————_»> 









COBALT DISILICIDE (BASE) 





SSS SESS 
a SSN 


SILICON (BULK COLLECTOR) 


1.0 um 


0.2 um 






Fast sandwich. A very thin layer of cobalt disilicide sandwiched between layers of undoped 
transistor gives a transistor that theoretically could operate at 30 GHz. 
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All aboard 
for lower costs. 


At ITT Semiconductors, you pay no by 100% individual component testing. Supplied ex-stock (through our dealers 

more for high-quality Surface Mounted The forward-looking, cost-cutting or from ITT Semiconductors direct) 

Devices (SMDs) in MELF, MiniMELF range of ITT Semiconductors SMDs in Super-8 format tape packaging for 

and chip form. In fact, you could paya covers every need: automated placement systems, 

lot less than elsewhere. @ transistors or else loose for further cost savings. 
@ universal diodes Suitable for all soldering methods. 


Thanks to large-volume production 
(ITT Semiconductors’ capacities are 
the world’s largest) unit costs to you 
are that much lower. At the same time, 
maximum component quality is 
assured by the hermetically sealed 
MELF or MiniMELF glass package and 


@ tuning diodes 

@ switching diodes 

@ band switching diodes — 
@ Zener diodes 

@ Schottky diodes 

@ silicon oxide capacitors 


If you want to lower your cost without 
lowering your standards, talk to 
ITT Semiconductors. 


Production and Marketing Centers: 


Remember, with ITT Semiconductors on board, 
U.S.A.: ITT Semiconductors, 470 Broadway, Lawrence, MA 01841, Tel. (617) 688-1881, Telex 947 413, TWX 710-342-1357 


» | a 
ou’re on the right course. 
Japan: ITT Semiconductors, P.0. Box 21, Sumitomo Building, Shinjuku-ku, Tokyc 160-91, Tel. (03) 34788 81-5, Telex 22 858 


W. Germany: ITT INTERMETALL, Hans-Bunte-Strasse 19, P.0. Box 840, D-7800 Freiburg, Tel. (0761) 5170, Telex 07-72715 Semiconductor S 
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You Shouldn't Compare Apples and Oranges 

We apologize for our unfair comparison. But 
when it comes to POWER-ONE's new FLEX-Series 
D.C. power supplies, there really isn’t anything 
comparable on the market. 

Based on II pre-designed case sizes, with power 
ratings from 10 to 400 watts, the FLEX-Series dramati- 
cally simplifies the development of custom power 
supplies. You can specify the exact output ratings 
and options you want... at a fraction of the cost and time 
of a full custom design! 


Built to Your Exact Requirements 

With the FLEX-Series you pay only for the 
features you specify. And using our “Total Package’ 
concept there's no additional assembly labor, 
no extra parts to buy. As for options, you name it. 
Virtually any output voltage and current combination 
is available. There’s connectors, fans, covers, front 
panel assemblies; there's power fail monitoring, high 
Surge current capabilities and much, much more. 


Safety Approved Worldwide 
The FLEX-Series is certified to the world’s 
toughest safety agency requirements. Which means 





"See us at Wescon, Booth #2449-245]" 





you can take delivery of an internationally approved 
power supply, built to your exact specifications, in the 
shortest leadtime in the industry! 


Call for a Quotation 


Whatever your quantity needs — large or small 
— the FLEX-Series will save you time and money. 
Plus, its POWER-ONE proven. So call today fora 
FLEX-Series quotation. Or get the full FLEX-Series 
story in our new 1985 Catalog. You'll agree that all 
other custom power supplies are nothing more 
than BRAND-X when compared to the flexible 
FLEX-Series. 


“Innovators in Power Supply Technology” 


wer-one 


0.C. POWEP SUPPLIES 


POWER-ONE LINEAR PRODUCTS 

740 Calle Plano * Camarillo, CA 93010-8583 
Phone: (805) 987-8741 or (805) 987-3891 

Call Toll Free from California: (800) 421-3439 
Outside California: (800) 235-5943 
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ers serve respectively as the transis- 
tor’s emitter and collector, on oppo- 
site sides of the CoSi, base. 

Engineers have for years been car- 
rying out experiments on the charac- 
teristics of such structures using un- 
stable configurations where, say, 
semiconductor needles or _ small 
specks of semiconductor serve as 
emitters. But only recently has the 
fabrication of a monolithic device 
been considered possible. 

Pair of barriers. Holding back 
such a realization were two stum- 
bling blocks. First was the availabil- 
ity of a vacuum perfect enough to 
prevent pollution of silicon grown on 
metal. Trying to grow silicon on met- 
al in a standard 10° torr vacuum 
yields a layer of impurities mixed 
with crystal within one second. That 
problem can now be resolved by ul- 
travacuums at 10° torr for molecu- 
lar beam epitaxy, which provide an 
almost leisurely hour for the growth 
of the a 1-uwm layer. 

The second snag was to find the 
right metal, a silicon compound 
with a metallic crystal surface suit- 
able for the epitaxial growth of sili- 
con crystals. The CNET capitalized 
on work done at Bell Laboratories 
and Japan’s Nippon Telephone and 
Telegraph Public Corp. and chose 
CoSi, because of its lattice mismatch 
of only 1.4%, compared with single- 
crystal silicon. Both Bell and NTT 
have teams working on SMS pro- 
jects, though neither has realized a 
working transistor, CNET claims. 

Triple layers. Fabrication of the 
device begins with a standard silicon 
substrate that goes through a rigor- 
ous cleaning process, after which a 
layer of cobalt 65 A thick is deposit- 
ed by evaporation. Annealing this 
layer at 650°C yields a film of CoSi, 
200-A thick. A 1-uwm layer of un- 
doped silicon is grown atop the 
CoSis. 

From this structure, square 
Schottky diodes, either 200 wm or 
400 wm on a side, are defined by 
reactive ion etching of the upper sili- 
con layer down to the level of the 
CoSi,. CNET says it has mastered 
this critical step, where the etching 
must be stopped within the CoSi, 
layer’s 200-A thickness. The Schott- 
ky diode between the metal and the 
bulk silicon substrate is then defined 
using standard photolithographic 
techniques to get a double-mesa 
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structure (drawing). Contacts are re- 
alized with standard wire bonding. 

In the euphoria of being first to 
have realized a monolithic SMS 
transistor, the CNET researchers 
haven’t lost their sense of perspec- 
tive. “There’s a long, long way to go 
in making SMS a standard technol- 
ogy. That will take many years,” 
admits Emmanuel Rosencher, one 
of the CNET engineers working on 
the project. ““We’re at the same 
point now with SMS as we were 20 
years ago in the development of the 
standard transistor.” 

Still, there are potent reasons for 
optimism. The device operates at 
room temperature and gains little in 
performance from cooling. Besides 
reducing base resistance and elec- 
tron transit time, it virtually elimi- 
nates minority storage delays. And 
perhaps most important, the struc- 
ture is simple, the fabrication tech- 
niques standard, and it is entirely 
compatible with MOS. 

Having cleared the first hurdle, 
CNET researchers will now try to 
improve the transistor’s operation. 
First steps will be to reduce the 
thickness of the metal layer and to 
explore the effects of doping on the 
silicon layers. —Robert T. Gallagher 


Firm cuts prices 
of 64-K DRAMSs 


Boise, Idaho—The pipeline in _per- 
sonal-computer components may be 
backing up for at least one supplier, 
and others are hoping to be spared 
any repercussions. 

Micron Technology Inc., a semi- 
conductor maker here, has cut prices 
on two of its 64-K dynamic random- 
access memories to under $2. (The 
firm won’t say what the old prices 
were, but sources peg them at about 
$3 per chip.) Micron says the prices 
were reduced—to $1.95 for a 150-ns 
64-K and to $1.85 for a 200-ns 
chip—because it is trying to boost its 
U.S. market share and break into the 
Far Eastern market. 

Micron Technology is a leading 
supplier of 64-K DRAMs for non- 











IBM Corp. personal computers, a 
business that has seen better days. 
The firm also has a new chip-fabrica- 
tion unit coming on stream and it 
must find new customers to soak up 
the excess. However, one vendor sug- 
gests Micron is in trouble with its 
next-generation 256-K design and 
the price cuts are a ploy to delay 
implementation by users of 256-K 
chips. 

Price war. The Micron Technol- 
ogy pricing is ‘‘the opening salvo of a 
pricing war. The only difference is a 
U.S. company fired the first shot this 
time,’ maintains market analyst Will 
Strauss, a vice president at In-Stat 
Inc., Scottsdale, Ariz. Several 
months ago, In-Stat president Jack 
Beedle predicted that 64-K DRAMs 
will sell for $1.50 before the end of 
the year. 

Still, merchant chip suppliers are 
downplaying the pricing move by 
Micron Technology and are vehe- 
ment in their views that 64-K 
DRAM prices are firm. The Micron 
pricing is for slow, low-quality ICs, 
maintains Steven Lau, a director of 
Fujitsu. Microelectronics Inc., Santa 
Clara, Calif. “I don’t think going be- 
low $2 is called for.” 

Fujitsu is negotiating with custom- 
ers for next year’s 64-K DRAMs, he 
says, and it expects the price for 
high-quality high-speed circuits to be 
close to $3 by the first quarter of 
1985, and possibly in the around 
$2.50 by the fourth quarter. “That is 
nowhere near where Micron is 
quoted, and we have no intention of 
chasing after them,” Lau says. 

Hitachi Ltd., San Jose, Calif., has 
been selling its 64-K DRAMs for 
over $3 and it sees no reason to 
change that price, a spokesman says. 
In fact, he adds, the fastest chips are 
selling at close to $3.50. 

“In the industry, we’re going to 
have to wait and see” about price 
changes, notes a spokesman for Na- 
tional Semiconductor Corp. at its 
West Jordan, Utah, facility. The 
firm’s production of 64-K DRAMs 
is booked through May 1985 at close 
to $3. 

Sources at semiconductor firms in 
Japan doubt seriously that Micron 
Technology can sell even at its new 
prices, especially in the Far East. 
“This strategy is ludicrous,” says an 
electronics component importer who 
asked not to be identified. ““You just 
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don’t drop into the Japanese market 
and start selling at lower prices. Ac- 
count loyalty is very strong here. 

“Changes only develop over time. 
Some new company coming in with 
lower prices is not going to have any 
major effect on the market price 
here,’ he adds. 

A recent survey by Sumitomo 
Bank estimates that overall Japanese 
semiconductor production for the 
current fiscal year ending next 
March 31 will be 68% higher than a 
year ago, with no serious weakening 
in demand until the last two quarters 
of 1985. —Robert J. Kozma 


NSF sees scant 


shortage of EEs 





Washington, D.C.—The National 
Science Foundation has come up 
with ammunition for both sides in 
the long-standing debate over em- 
ployment prospects for electrical and 
electronics engineers and computer 
scientists. In a just-out report, the 
first authoritative government study 
on the issue, the NSF projects a 
shortfall by 1987 of from 115,000 to 
140,000 computer specialists and an 
unmet demand for EEs that will 
reach 10% of the supply—about 
30,000 people. 

But the report also concludes that 
occupational mobility—shifts of engi- 
neers from other specialties into elec- 
trical and electronics occupations— 
plus incoming university graduates 
and immigrants, will just about wipe 
out the natural shortfall. These con- 
ditions will combine to slash the po- 
tential shortfall for computer scien- 
tists to between 9,000 and 11,000 
and send the shortage of EEs tum- 
bling to only about 1,000, the NSF 
figures. 

Same ballpark. The raw numbers 
fall in the same ballpark as projec- 
tions made by the American Elec- 
tronics Association, which has been 
warning about a shortage of engi- 
neers in recent years. “In the NSF 
report, we see a realistic coming to- 
gether of all the different demand 
Scenarios,’ notes Pat Hubbard, 
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AEA’s vice president of engineering 
education. 

But NSF’s and AEA’s positions 
on the supply side are a different 
story, she quickly adds. “AEA be- 
lieves that occupational mobility is 
healthy and will occur but it will not 
solve the shortage as NSF so encour- 
agingly suggests.” 

First, in an economy marked by 
rapid growth, including defense, 
AEA questions how many non-EEs 
will truly be available for occupation- 
al crossover. Moreover, high defense 
spending will make for a very tight 
labor market. Under such conditions, 
defense employment of new EEs will 
increase twice as fast, to 9% between 
1982 and 1987, as civilian employ- 
ment, reports NSF. Aggravating the 
situation is the fact that military re- 
quirements tend to be ones “‘that ei- 
ther demand highly specialized skills 
or are fields that currently have un- 
dergone shortfall in supply,’ con- 
cedes the study. 

Second, even if occupational mo- 
bility does ease shortages, it will be 
at a cost that offsets the gains, posits 
Hubbard. Turning a hard-core physi- 
cist into a computer programmer 
takes time and money. The enor- 
mous retraining effort required to 
bring supply and demand into bal- 
ance “will sap the productivity of 
American electronic companies and 
hurt their ability to remain interna- 
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tionally competitive,” she argues. 
More significantly, the issue is not 
just numbers, claims Hubbard. Dis- 
turbingly, the trend appears to be to- 
ward improving quantity at the cost 
of worsening quality, claims Hub- 
bard. Last year, EE departments pro- 
duced 18,590 BSEEs, about 2,000 
more than AEA had anticipated. At 
the same time, the Accreditation 
Board for Engineering and Technol- 
ogy gave accreditation to only 35% 
of the 353 departments it examined. 
From 1978 to 1983, the number of 
departments that received’ the 
board’s stamp of approval declined 
by 50%, she says. 
Fellowships. The quality problem 
stems from student-to-faculty ratios 
and is further exacerbated by a 
shortage of current teaching equip- 
ment. While firms are calling for 
boosting production of engineering 
students, they are now saying that 
efforts to upgrade the quality of their 
training must be given equal priority. 
This year, AEA members will donate 
over $7 million to support fellow- 
ships aimed at building up faculty on 
college campuses, reports Hubbard. 
Heightening its concern over quali- 
ty and a matching level of commit- 
ment to do something about it is a 
good measure of how much faith the 
electronics industry has in the NSF’s 
treatment of the supply side of the 
problem, she suggests.-Karen Berney 


silicon carbide ends long quest 


for blue light-emitting diode 


Munich, West Germany—Despite 
years of research and development in 
Europe and Japan, the blue light- 
emitting diode has remained an elu- 
sive component, barely getting be- 
yond the sampling stage. Besides 
some inherent physical problems, 
what has kept blue LEDs from going 
into volume production has been the 
difficulty of processing, at reasonable 
cost and yield, the semiconductor 
materials that exhibit the large band 
gaps needed for blue light radiation. 

But now, after a decade of trials 
and discarded approaches (see “‘Long 





search for elusive blue,” p. 29), Sie- 
mens AG of West Germany thinks it 
has the fabrication process well in 
hand. The firm has announced that 
it will start volume production of 
blue LEDs by early next year, add- 
ing them to its line-up of red, or- 
ange, yellow, and green LEDs. 
Marketing people at the Munich 
company see enough applications 
ahead to justify that move despite 
the LEDs’ high cost: blue LEDs are 
over 100 times more expensive than 
diodes emitting other colors. The 
company expects to sell them for be- 
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Speed 





readers. 


With clock-to-output times as low 
as 15ns, our high-performance PROMs 
race through pages of microcode 307% 
faster than bipolar devices. 

Which means simply plugging our 
pin-compatible 1Kx8 and 2Kx8 
PROMS into existing designs dramati- 
cally increases performance. 

But if you concentrate on speed 


alone, you're liable to miss some details. 


Like the fact our PROMs not only 
read fast, they do it with less effort— 
half the power of bipolar PROMs. 

Or the way you can order them 
with or without on-chip registers. 

Then, of course, there's C?P. 

You won't find it in the dictionary. 

But you will find it in every Cypress 
Semiconductor PROM. 

It’s an innovative combination of our 1.2 
micron CMOS process and proven floating- 
gate EPROM technology. 

C2P cells make our speed/power 
ratio untouchable. And our reliability story 
one for the books. 

For example, every high-performance 
PROM we ship is 100% write/read/reten- 
tion tested. 

Every PROM. Every cell. Every time. 

And that’s just one of hundreds of 
quality assurance steps programmed into our 
fully automated assembly and test facility. 


© 1984 Cypress Semiconductor Corp. 





The only one of its kind in the Silicon Valley. 

All of which puts us in a perfect position 
to meet not only your quality standards but 
your production schedules, too— with an 
entirely unique kind of PROM. 

One that reads 400,000 times faster than 
Evelyn Wood. And remembers every word. 
For some interesting reading of your 

own, we'll send you details on our high- 
performance PROM family. And our equally 
impressive SRAMs. Just write Cypress 
Semiconductor, 3901 North First Street, 
San Jose, California 95134. Or telephone 
(408) 943-2668. 
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The best time you can have with CMOS. 
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Enter the new era of 
MICROSYSTEM DESIGN 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture 
delivers a wealth of information about microcomputers, peripherals, networks, 
signal processing and software, that leads the field in the 80’s! 


This book is a comprehensive collection of technical articles, carefully detailed 
and presented, in exclusive reprints from Electronics Magazine. 


Corporate Managers, Project Managers, Design Engineers, Market 
Managers: MICROPROCESSOR SYSTEMS: Software and Hardware 
Architecture is one book for all! 


Six knowledgeable chapters examine: 


e Significant trends in the development of new software 
systems and applications 

e Technical articles on the manufacture of new 
microprocessors 

e Approaches to memory management used by major chip 
manufacturers 

e Conveniences of peripheral chips 

e Alternative network methods from Ethernet to token- 
passing protocols 

e Modular procedures for making digital signal processing 
systems 


Engineers - Save precious time by eliminating a cumbersome series of 
software instructions. 


Directed chiefly at design tactics, MICROPROCESSOR 
SYSTEMS: Software and Hardware Architecture helps you 
avoid errors and overcome all your architectural problems. 
e Brings you the needed simplicity of design, 
without sacrificing performance of the finished 
system 
e Offers a means of tapping microsystems into 
the power of mainframe machines 


e Recounts major breakthrough in dedicated chips 
that handle math operations in record time 


Here it is -- 





Edited by Stephen Evanczuk, 
Microsystems & Software 
Editor, ELECTRONICS 


In one resourceful volume, MICROPROCESSOR 
SYSTEMS: Software and Hardware Architecture 
lets you understand: 

e Functions of hour end microprocessors and 


controllers 


Key microprocessors that trigger the personal 
computer revolution 


The importance of dedicated chips more 
sophisticated than mainframes of yesteryear 


Significant aspects of microcomputer software 
Efficiency of peripheral-control chips 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture - Let it design for you! 


Don’t be left in the dark: MICROPROCESSOR SYSTEMS: 
Software and Hardware Architecture illuminates the design 


process of an ever changing industry. 


L) Bill me (postage, handling & tax will be 


added) NOTE: All orders under $30 will be 


sent a pro forma invoice requiring 


C] Bill my company. Purchase order is attached. 


McGraw-Hill knows you will be satisfied, but if for 
some reason you are not, there is a ten-day 
money-back guarantee that applies on all books. 


Allow four to six weeks for delivery. 


ae 
Attn: ECC ae | 
| McGraw-Hill House | 
Don’t delay -- order your | Maidenhead, Berkshire SL6 2QL Name l 
England 
copy today! | (Tel. (0628) 23431: Telex 848640) Company | 
| Send me copy(ies) of | 
MICROPROCESSOR SYSTEMS: Software and BUCRL EE NGSS 
Use the coupon oF send Hardware Architecture for $21.95 each. (US. | 
in your company purchase l residents please include local sales tax). City__....o.o§.§ State... __Ziip | 
LJ Payment enclosed (postage & handlin | 
order. included) g Country | 
| 
| 
| 
| 
—l 


prepayment. 
l 
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Try Fuji 


Fujitsu’s ultra-slim type Low Profile 
keyboard is just the ticket to bring new 
sleekness to your system designs. And 
new reliability too. And the latest in 
ergonomic engineering. It boasts 
sculptured surface keys, cylindrical key 
tops, a 3.8mm stroke, a 55+35g touch, 
and a home-row height of 28.8mm DIN plete with a frame. If you’re into slim 
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Standard. It offers a tactile feedback and sleek styling with slick and carefree 
option, a keyboard layout that can be operation, you’re into Fujitsu’s new Low 
adjusted to your specific requirements, Profile. For more information, contact 
and if you want, you can have it com- Fujitsu Component Europe, B.V. today. 


i 
FUJITSU 
| 


ITT 


Fujitsu Component Europe, B.V. Fujitsu Limited: Tokyo, Japan 
Rijnkade 19B, 1382 GS, Weesp, The Netherlands Phone: 02940-18748 Telex: 11966 FUJCE NL 


Fujitsu Limited (Components Marketing) 
18 Mori Bldg., 3-13, Toranomon 2-chome, Minato-ku, Tokyo 105, Japan Phone: (03) 502-0161 Telex: 2224361 FT TOR J 
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On the ball 
in the low power game. 





The Ferranti team has all the data acquisition systems, portable 
talent you want in the ZNREFs. instrumentation, or codec systems-— 
We offer a minimum operating sign up Ferranti for the low power BETT 
current of 15QuUA, voltages from game, and win. BY 
2.5V to 1LOV, excellent temperature Contact your Ferranti | NES IGN 
stability, low dynamicimpedances, distributor, or 
trimmable output and a choice of 
initial voltage tolerances. IC Marketing. 

And the ability to control the Ferranti Electronics Limited, HH; RRANTI 
game over a wide range of currents Fields New Road, Chadderton, 
and temperatures. Oldham OL9 8NP, England. 


Whatever league you're in — Tel: 061-624 0515, Telex: 668038. Semiconductors 
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_ Long search for elusive blue 










e experts at Siemens 


In their esearch efforts on blue light-emitting diodes, 
ase material. But with this 


AG started 10 years ago with gallium nitride as the b 
material it proved impossible to produce the p-n j 

_for the low forward voltages that allow pulsed op 
focused on zinc sulfide and zinc selenide. But with these materials, p-n 
junctions are difficult to produce. According to Siemens, at least one Japanese 
producer—Matsushita Electrical Industrial Co.—tried to get around this draw- 
back by using gallium nitride and a metal- insulator-semiconductor construction 
for their blue LEDs. 





ion. Investigations then 


“We then turned to silicon carbide and have become convinced that this is” 


the best material for a blue LED,” says Claus Weyrich, head of applied 
materials research at Siemens’s Central Research Laboratories, in Munich. 


With this large-bandgap material, p-n junctions can easily be made. Although — 
ve abetter | 
| the other materials. Sanyo of 
yrich says. | 

In addition to its blue radiation capability, silicon carbide has a number of _ 


their light-generation efficiency is lower, silicor carbide diodes 
injection efficiency, due to the p-n junction, thi 
Japan has also reported using silicon carbide \ th p-n junctions, \ 








other advantages. Among them are its extreme chemical inertness and 
stability against radiation, its high dielectric strength—it is 10 times higher than 


that of silicon—and its high thermal conductivity. Further, the material has 


been successfully tested for operation at temperatures that have exceeded 
_ 500°C. It is for these reasons that the Siemens researchers are also looking at 

silicon carbide as a possible base material for high-temperature devices such 
as sensors. ‘So we are using the blue LED as a vehicle for further silicon 
carbide device development,’’ Weyrich notes. —J.G. 


ions that are necessary 


tween $16 and $30 apiece, depending 
on quantity. 

There are, however, “professional 
uses where price is often not a decid- 
ing factor,’ according to Helmut 
Kindl, marketing manager for opto- 
electronic components. He offers 
such applications as light sources in 
medical equipment (to test the hu- 
man eye), spectroscopy, calibration 
light sources in photography and TV 
cameras, and smoke detectors. 

The base material for the Siemens 
product is silicon carbide, “‘a materi- 
al that we . . . found to be the best 
for blue LEDs,” says Claus Weyrich, 
head of applied materials research at 
the firm’s Central Research Labora- 
tories here. With it, p-n junctions are 
easy to make. Further, silicon car- 
bide is chemically inert and stable, 
has a high dielectric strength, and 
can be used in_ high-temperature 
environments. 

Drawbacks. For all its advantages, 
however, silicon carbide has some 
drawbacks. Because of its high chem- 
ical stability, fabrication processes at 
much higher temperatures than those 
required for silicon must be em- 
ployed. Also, because silicon carbide 
cannot be melted at easily manage- 
able pressures, it is difficult to get 
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the large-area substrates needed for 
economical device fabrication. 

But by using an optimized subli- 
mation growth process with con- 
trolled condensation of silicon car- 
bide on a seed substrate, Siemens re- 
searcher Gunther Ziegler managed to 
grow silicon carbide ingots large 
enough to be useful as substrates. 
Wafers are cut from ingots about 15 
mm in diameter and 20 mm long. 

The preproduction blue LEDs Sie- 
mens has made have a typical lumi- 
nous efficiency of 10° lumens/W. 
Efficiencies four times better were 
obtained with lab-produced diodes, 
which, Weyrich maintains, is the 
highest efficiency value reported so 
far for a blue LED. 

The peak wavelength is 475 nm; 
the dominant wavelength is 480 nm, 
which gives a pure blue color im- 
pression. A narrow spectral band- 
width, from 50 to 100 nm depend- 
ing on the diode current, ensures 
high color purity. The forward volt- 
age at 20 mA is 4 V. At 20 mA, the 
brightness is around 4 millicandles 
at a half-intensity angle of 16°. 

The p-n junction, together with a 
low series resistance, makes the 
LED suitable for pulsed operation. 
As for degradation, “we are confi- 


dent that it will be almost negligi- 
ble,’ Weyrich says. 

Researcher Ziegler performed the 
ingot growth in a reaction chamber 
consisting of an outer cylinder of 
electrographite and an inner cylin- 
der of porous graphite. The lower 
part of the space between the cylin- 
ders is also filled with porous graph- 
ite. The upper part contains un- 
doped as well as aluminum-doped 
silicon carbide powder. 

A seed substrate about 10 mm in 
diameter from a silicon carbide crys- 
tallite is placed at the bottom of the 
chamber. Under high temperatures, 
the silicon carbide powder subli- 
mates and condensates on the seed, 
leading to the growth of a single- 
crystal aluminum-doped silicon car- 
bide ingot. The growth temperature, 
obtained by radio-frequency heating, 
is around 2,200°C and the tempera- 
ture gradient 10°/cm to 25°/cm to- 
wards the seed. 

“Growing silicon carbide ingots 
of the dimension we have _ ob- 
tained—15 mm in diameter and 20 
mm long—may not sound exciting 
to those specializing in pure silicon, 
but to those familiar with the diffi- 
culties silicon carbide presents, 
growing ingots of that size is a big 
achievement,” Weyrich notes. “It is 
a prerequisite for mass production 
of blue LEDs.” 

The trick in material processing, 
he points out, is to get the right 
hexagonal crystal structure. Essen- 
tially, this is obtained by careful se- 
lection and control of the growth 
temperature. —John Gosch 


Caltech project 


scores points 





Pasadena, Calif.—A though it 1s tak- 
en for granted that concurrent pro- 
cessing is a cinch to make a big 
splash as a practical computing tech- 
nique for small computers, that mo- 
ment has so far largely eluded a 
worldwide army of _ researchers. 
Stumbling blocks start with melding 
standard components into a work- 
able architecture. Further, little work 
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Ruminating. Geoffrey C. Fox, professor of 





theoretical physics (left), and Charles L. Seitz, 








associate professor of computer science, watch the Cosmic Cube, an experimental concur- 
rent processor that has been running for the past year at Caltech. 


other than simulation has been done 
toward writing the software that can 
exploit the advantages of concur- 
rency, which attacks a problem by 
breaking it into segments that can be 
solved simultaneously. Today’s com- 
puters must run programs in se- 
quence, thus more slowly. 

An experimental program up and 
running at California Institute of 
Technology is therefore gaining wid- 
ening attention in computing circles. 
It consists of an array of 64 micro- 
computers, termed nodes, organized 
so their separate computations can 
be coordinated by messages passing 
through a network of communication 
channels. 

Called the Cosmic Cube by devel- 
oper Charles L. Seitz, associate pro- 
fessor of computer science, and his 
students, the machine in its present 
form is packaged with one node per 
circuit board, taking up about five 
feet of a laboratory desk top. The 
Caltech computer consumes 700 W 
and costs about $80,000. 

Out in front. Though there are 
now about 150 research programs 
underway worldwide in the race to 
build a working concurrent comput- 
er, the Caltech program seems to 
have opened up daylight over its ri- 
vals. The noteworthy achievement: 
“We have been operating the Cosmic 
Cube since October 1983, so Caltech 
scientists can develop application 
programs for it,” explains Seitz. 
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The experience of running practi- 
cal computing programs for a year 
has pointed up the advantages of the 
concurrent machine, which “clearly 
demonstrates its cost-effective tech- 
nology,” according to Seitz. In 
speed, application programs are exe- 
cuted at up to 3 million 32-bit opera- 
tions/s, which makes it about one 
tenth as fast as a Cray-1 supercom- 
puter for the same problems. Com- 
pared with a Digital Equipment 
Corp. VAX 11/780, the Caltech 
computer with its 64 nodes can run 
at best about 10 times faster. 

For instruction processing, the 
Cosmic Cube uses an Intel Corp. 
8086, which was the only single chip 
with a floating-point coprocessor 
when the processor was developed. 
(Intel donated the chips for the first 
machines; the overall research was 
sponsored by the Defense Advanced 
Research Projects Agency.) 

Each node has 128-K bytes of dy- 
namic random-access memory stor- 
age. Seitz notes that in 6,000 hours 
of operation, the machine had only 
two hardware failures, both of which 
were quickly repaired and did not 
cause any operating problems. Fault- 
tolerance is inherent in the proces- 
sor’s architecture, he points out. 

Probably the most eye-opening 
part of the Caltech program is how 
researchers have dealt with the lack 
of algorithms specifically written for 
concurrent operations. Seitz, in fact, 


observes that pulling off this feat is 
probably too difficult to make the 
effort worthwhile at present. Instead, 
the process code necessary for the 
computer is written in a familiar lan- 
guage—‘*Take your choice, whatever 
works,” advises Geoffrey C. Fox, 
professor of theoretical physics— 
compiled on a conventional comput- 
er, simulated, debugged, and loaded 
into the unit. A kernel operating sys- 
tem installed in each node provides a 
practical applications environment, 
based on a message-passing commu- 
nications scheme. 

What has been learned by working 
with the Caltech processor barely 
scratches the surface on concurrency, 
and work on more advanced versions 
is underway. For his part, Seitz is 
leaving simple hardware improve- 
ments to others and concentrating on 
a single-chip version of the process 
node. The design is completed for 
this Mosaic project and prototype 
machines should be ready during this 
school year. 

Speeding up. Meanwhile, Fox is 
working with the Caltech-affiliated 
Jet Propulsion Laboratories in the 
construction of a 128-node computer, 
which is aiming for a threefold im- 
provement in speed over the existing 
machine. The new computer is about 
a quarter of the way to completion. 
Fox also plans to document the pro- 
gram with tutorials and handbooks. 

Word of the Caltech project is 
spreading, for its low-key phase is 
ending. At Denelcor Inc., Aurora, 
Colo., its progress is welcomed, says 
manager of market development R. 
David Lowry. “There’s room for all 
levels of concurrency and _ parallel 
computing. It’s easier and easier to 
prove the advantages.’’ Denelcor’s 
Heterogeneous Element Processor is 
a leading supercomputer of this type, 
with its smaller version—a machine 
processing 10 million instructions per 
second—going for some $1.3 million. 

The commercial potential of the 
Caltech work has not gone unno- 
ticed, and the school has licensed it 
to a large computer vendor. Terms 
of the agreement prohibit Caltech 
people from discussing plans, be- 
cause this unnamed firm wants maxi- 
mum impact from a product an- 
nouncement coming later this year. 
Seitz, however, notes that first com- 
puters could be available for sale as 
early as 1985. —Larry Waller 
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Versatile digital adaptive filter 


uses cascading to attain 960 taps 





Martlesham, England—Adapative 
filters may soon pioneer such elec- 
tronics applications as listening to a 
fetal heartbeat with greater clarity, 
spotting telltale signs of seismic ex- 
plosions, or canceling unwanted ech- 
oes in loudspeaker telephones. The 
means is a digital-adaptive-filter chip 
set developed at British Telecom’s 
Martlesham Research Center. 

The center’s Adaptive Audio Sys- 
tems Group has designed a four-chip 
set in a 3-um, n-MOS large-scale in- 
tegrated-circuit technology that it 
says Offers a higher performance and 
a greater flexibility than anything yet 


developed. The system consists of 
two 240-tap transversal filters shar- 
ing a common input; its architectural 
flexibility stems from the fact that it 
can be cascaded in up to four stages 
to a maximum length of 960 taps, 
equivalent to a tap-delay of 120 
ms—the critical parameter in adap- 
tive filter design. 

Though the adaptive-filter theory 
was worked out by Bernard Widrow 
(now of Stanford University) more 
than two decades ago, practical filter 
circuits have had to await the emer- 
gence of LSI technology. The first 
breakthrough came in 1980, when 


Bell Laboratories, in a technological 
tour-de-force, implemented an adap- 
tive digital filter in a massive (1 cm 
on a side) LSI chip [E/ectronics, Feb. 
14, 1980, p. 147]. The circuit was 
designed to cancel unwanted echoes 
in satellite links and long landlines. 

Many uses. In comparison with 
Bell’s feat, it might seem that British 
Telecom’s four-chip digital adaptive 
filter scarcely stretches the LSI state 
of the art. But the Bell chip was 
basically designed with one purpose 
in mind, whereas the digital adaptive 
filter is conceived as a general-pur- 
pose chip set, says Alwyn Lewis, 
who heads the British Telecom team. 
It can handle a larger number of fil- 
ter coefficients than the Bell chip 
and can be cascaded simply by 
means of serial data links to over 960 
tap delays, further enhancing perfor- 
mance. Basically, the longer the filter 
delay, the greater the number of po- 
tential applications. 

British Telecom primarily devel- 


Matching signals with an adaptive filter 


The theory of adaptive digital filtering was first worked out 
some 24 years ago by Bernard Widrow, now a professor at 
~ Stanford University, in Palo Alto, Calif., and M.E. Hoff. They 
developed the Widrow-Hoff Least-Mean-Squares algo- 
rithm, which is now implemented in British Telecom’s digital 
adaptive filter. Adaptive filtering works by reducing the error 
- between a source signal and a corrupted and delayed 
version of the same signal in a continuous process of 
statistical convergence. 
Its practical implementation on a wide scale, however, 
~ has awaited the development of large-scale integrated- 
— circuit technology and suitable digital-filter techniques. Digi- 
tal filtering essentially adds weighted samples of a delayed 
signal to the original signal to produce a required output 
: _ response. Inatransverse filter, forexam- 
ple, multiplication takes place after every 
- gtorage—or tap delay—operation. The 
tap signals are then summed and added 
or subtracted from the input signal. 
In a conventional or programmable 
filter, the weighting coefficients are fixed, 
but in an adaptive filter coefficients auto- 
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signal they are trying to match. Their 
ability to do so depends on tap length. 
Generally speaking, the greater the num- 
ber of taps, the larger the delay a trans- 
verse filter can handle. 

_ Any digital-filter function can be built 
from a multiplier-accumulator and a data 
store holding data samples and weight- 
ing coefficients. In British Telecom’s digi- 
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ACCUMU- 
LATOR 


tal adaptive filter, the multiplier chip is a 12-by-16-bit pipe- 
lined multiplier-accumulator for convolution and signal-level 
calculations. It eats through audio-signal data at a rate of 6 
million multiplications and additions/s. 

The chip set is fed from a 12-bit converter operating at an. 
8-K sampling rate. Meanwhile, data samples and their 
respective multiplier coefficients are held in two identical 
custom-built shift registers, each 5,250-K bytes in size. Two 
complete transverse filters, sharing a common input, are 
simulated in this setup by multiplexing between two distinct 
sets of filter coefficients, interleaved in their common store. 
The fourth chip in the set dynamically adjusts the coeffi- 
cients of the filter according to the Widrow-Hoff LMS 


algorithm. —K.S. 
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oped its digital-adaptive-filter chip 
set for use in loudspeaker telephones 
and in audio- and video-conferencing 
setups where the chip sets could re- 
place conventional voice-activated 
switches in loudspeaker telephones. 
The problem with the latter is that 
they cannot handle simultaneous 
speech, so conversations are stilted 
and unnatural. Yet without voice- 
switching, reverberation would feed 
back into the phone and cause a nas- 
ty howl. A better solution is to use a 
long-delay adaptive filter to attenuate 
the direct-coupling between loud- 
speaker and microphone as well as 
longer-delay room reverberation that 
also feeds back into the microphone. 
Two filters. In the digital adaptive 
filter, two filters are driven from a 
common input signal (see “Matching 
signals with an adaptive filter,” p. 
31). One filter is adaptive; the second 
is programmable, taking its filter co- 
efficients from the first. This ensures 
that there is always a fall-back set of 
coefficients. The fast-acting filter can 
apply 50 dB of echo cancellation at a 
rate of 165 dB/s. Continuous nor- 
malization gives more than 30 dB 
adaptation over a 30-dB range. 
Aside from use in loudspeaker 
telephones, the chip set can also be 
used in automatic line equalization 
(important in data communications 
applications) as well as in echo can- 
cellation on international calls. Lewis 
believes that the digital adaptive fil- 
ter could also find wide application 
in industrial, biomedical, and scien- 
tific signal processing. Such a filter 
can follow requirements that change 
or have characteristics of a complex- 
ity that defies common filter design. 
To obtain this flexibility, Lewis’s 
team has partitioned the design into 
three functionally distinct chips that 
can easily be configured, with high 
yields, to 3-um n-MOS design rules. 
The digital-adaptive-filter chip set 
has been fully custom designed, with 
part of the layout contracted out to 
Warmsley Electronics, a custom-de- 
sign house in Edinburgh, and wafer- 
processing handled by STC Semicon- 
ductors Ltd., in Footscray, Kent. 
First wafers have now been received. 
One chip worked the first time; the 
other two had small layout errors. 
So far, British Telecom has not 
made final marketing arrangements 
for the chip set, but will likely li- 
cense manufacturers. -—Kevin Smith 
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French firm targets microcomputers 


with its version of Prolog 


Grenoble, France—There has been 
no shortage of talk in the last few 
years about logic programming lan- 
guages in general and Prolog, the 
language chosen by the Japanese for 
their fifth-generation computer pro- 
ject, in particular. But actual use of 
such languages is still largely limited 
to operators of certain mainframe 
computers. 

But now a small French start-up 
company, Delphia S.A., thinks the 
time is ripe to make Prolog available 
to everyone who has a computer 
powerful enough to run the lan- 
guage. The firm has begun its quest 
by going to market with interpreters 
of its own D-Prolog (the D stands 
for Delphia) for three popular micro- 
computers. That the company’s tim- 
ing looks accurate is affirmed by sup- 
port it has garnered from Hewlett- 
Packard (France) S.A. 





“HP has given us a substantial 
amount of help, both in terms of 
equipment and personnel,” points 
out Luc d’Arras, managing director 
of the firm, which is in Meylan, just 
outside this city. He adds that the 
Hewlett-Packard Co. subsidiary will 
put one of its HP9000 computers at 
Delphia’s disposal some time this 
month to lend even more muscle to 
the smaller company’s effort. 

That the first real push to popular- 
ize Prolog should come from France 
is logical enough. The language was 
developed about 10 years ago at the 
University of Marseilles by a team 
led by Alain Colmerauer. One of 
Colmerauer’s colleagues on that pro- 
ject was Philippe Donz, now d’Ar- 
ras’ partner at Delphia, who is the 
principal developer of D-Prolog. 

D’Arras claims that Delphia’s ver- 
sion of the language is considerably 


Speed of treatment D-Prolog’s claim to fame 


With software houses new and old lining up to supply their proprietary versions 
of Prolog and other logic programming languages, for a given version to gain 
anything approaching broad acceptance will depend to large degree on its 
performance characteristics and ease of use. 

For its D-Prolog, Delphia claims no less than the language’s ability to resolve 
faster than any other language any problem that does not require a mathemati- 
cal treatment. The company attributes this power to the fact that D-Prolog is 
not only every bit as flexible a language as the original Prolog, developed at the 
University of Marseilles, but incorporates a number of other features that 
further boost its performance characteristics. Several of these are particularly 


noteworthy: 


mw Since D-PROLOG includes the notion of a relational data base, it 
necessarily takes into account the relational model. 
m It offers simultaneously systems for both interrogation and data 


manipulation. 


m It makes possible the use of external programs written in evolved 
languages, thus enabling a user to take advantage of his library of existing 
programs. A program written in D-Prolog can operate in a Pascal, Fortran, or 


Basic environment, and vice versa. 


The bottom line, according to executives at Delphia, is that a single 
instruction in D-Prolog is equal to approximately 10 instructions in a tradition- 
al language. This alone would be enough to justify the company’s claim that 
its language makes it less expensive to realize a given application, whether or 
not a data base is utilized. The more that an application is “intelligent,” the 


greater the saving becomes. 


—-R.G. 
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more powerful than FOLL-Prolog 
(for First Order Logic Language), 
the most common existing version 
and available for use only on certain 
mainframe computers. D-Prolog ex- 
ists already in versions for the HP 
150, the IBM Personal Computer, 
and Victor-Sirius microcomputers. 
Interpreters for machines running 
8086 MS-DOS and AT&T Bell Lab- 
oratories’ Unix are in the works. 

Others before. Delphia is not the 
first company to market a Prolog in- 
terpreter for microcomputers: there 
are already one or two versions of 
Prolog available for this class of ma- 
chine, including a competing one on 
the market for the IBM PC. D’Arras 
asserts, however, that his company is 
the first whose objective is to make 
Prolog available on the broadest pos- 
sible range of computers. 

Usually, the language can be run 
on any 16-bit, or more powerful, ma- 
chine with at least 512-K bytes of 
memory. Nonetheless, Delphia is 
considering bringing out an initiation 


Upgraded analog monitor 


version for computers that have half 
that memory capacity. 

In addition to its hoped-for popu- 
larity in the microcomputer market, 
Delphia also expects to see Prolog 
play an important role in industry, 
particularly in the fields of artificial 
intelligence and computer-aided de- 
sign and manufacturing. The snag is 
that the maximum performance for a 
Prolog interpreter on a microcom- 
puter is in the area of 300 logical 
inferences per second, which is too 
slow for interactive control of indus- 
trial machinery. 

To cash in on this market, the 
company is developing a D-Prolog 
compiler, which Delphia estimates 
would up that figure to several thou- 
sand logical inferences per second as 
well as permitting specific programs 
to be stocked on inexpensive read- 
only memories. D’Arras won’t set a 
deadline for the compiler’s comple- 
tion, though he estimates the neces- 
sary development time at three man- 
years. —Robert T. Gallagher 


yields high-resolution picture 





Tokyo—Analog technology got an 
unexpected new twist this week from 
Sony Corp. The Japanese consumer 
electronics giant is introducing a 13- 
in. multimedia monitor-type TV with 
variable horizontal and vertical scan 
frequencies for operation from virtu- 
ally any picture source. 
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The monitor will go on sale in Ja- 
pan on Oct. 21 and carry a price tag 
of about $510, the company says. It 
will be followed by a scan converter, 
tentatively priced at $815, that im- 
proves vertical resolution. The con- 
verter can serve as an enhancement 
for such products as video cassette 
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recorders, video disk players, and 
home computers. 

The converter uses Sony digital- 
TV integrated circuits similar to 
those used in the prototype digital 
receiver announced by the company 
last year [Electronics, Sept. 8, 1983, 
p. 77]. The comb filter, dynamic pic- 
ture-level control, and luminance- 
chrominance processing circuits are 
analog, because the converter must 
have red-green-blue as well as com- 
posite video inputs. In considering 
cost versus benefit, Sony found it un- 
economical to provide analog-to-digi- 
tal conversion for both input types. 

Captain videotex. Specific applica- 
tions include broadcast TV at 15.75 
kHz and the 31.5-kHz standard used 
by Nippon Telegraph & Telephone 
Public Corp.’s Captain videotex sys- 
tem, as well as converted noninter- 
lace broadcast signals. Similarly, the 
vertical scan locks onto the incoming 
video signal over a frequency range 
extending from 47 to 65 Hz. i 

Masayuki Hongu, assistant general 
manager of Sony’s TV Engineering 
Department and designer of the 
monitor, says that it extends the em- 
phasis on high horizontal resolution 
started in Sony’s Profeel line to the 
vertical direction. For TV reception, 
the monitor’s horizontal resolution is 
on the order of 350 lines, with a 
composite video input resolution of 
about 450 lines and with an RGB 
input resolution exceeding 640 dots. 

Horizontal resolution is enhanced 
with wide-bandwidth video circuits 
and fine-pitch picture tubes, which 
also enhance vertical resolution. The 
external noninterlace scan converter 
reduces interline flicker, thus im- 
proving the set’s vertical resolution. 

Right now, the set’s main applica- 
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Analog and digital. The scan converter from Sony Corp. uses analog components to process composite video and red-green-blue inputs. The 
digital section interpolates scanning lines to provide noninterlaced scan for higher vertical resolution. 
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LIMIT AND SAFETY SWITCHES — 
PROXIMITY SWITCHES 


PRESSURE SENSORS 


CURRENT SENSORS 
TEMPERATURE SENSORS 


HALL EFFECT SENSORS AND SWITCHES 


Our huge range of sensing 
devices has been built up over 
a period of 50 years dedica- 
tion to satisfying individual 
customer needs by develop- 
ing new products. 

Over recent years. this 
range has been consolidated 
with many innovative, ad- 
vanced technology products — 
including new _— generation 
microprocessor compatible 
devices — for the more accur- 
ate measurement of control- 
oriented parameters. And, as 
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sensors become smaller and 
smaller, so the choice from 
Honeywell MICRO SWITCH 
becomes larger. Today, there 
are over 50000 products on 
offer. Many of these originated 
in response to meeting a cus- 
tomer’s specific needs for po- 
sition, pressure, current and 
temperature sensing. 

And just as important as 
the devices themselves is the 
in-depth, expert advice that 
is freely available from 
Honeywell MICRO SWITCH 
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sales engineers. They offer 
valuable advice in helping 
your organisation select the 
most effective device in each 
application. Or discover new 
solutions when required. 

So if you have a sensing re- 
quirement, it makes sense to 
check us out first. 


Honeywell Europe S.A. 
Components Group 
Avenue Henri Matisse 14 
1140 Brussels 

Belgium 
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tion would seem to be with broad- 
cast TV and personal computers 
with RGB output, including a new 
breed designed to display 4,050 char- 
acters on monitors having a 55-Hz 
vertical scan and a 24-kHz horizon- 
tal scan. Sony engineers emphasize 
that the user can connect RGB or 
composite video signals for any of 
these functions, and the monitor will 
automatically display them properly. 

True digital. Also scheduled for 
unveiling is a 25-in. digital TV with 
personal scheduling features, which 
marks Sony’s debut into the nascent 
world of fully integrated digital tele- 
vision. It is tentatively priced at 
$1,380. Thus the firm becomes Ja- 
pan’s second manufacturer—after 
Matsushita Electric Industrial Co.— 
to announce its entry into Japan’s 
digital-TV market. 

The ICs for the receiver are sup- 
plied by Sony and ITT Intermetall 
GmbH, Freiburg, West Germany 
[ElectronicsWeek, Aug. 13, 1984, p. 
49]. ITT Intermetall’s chips are later 
versions of those used in Matsushi- 
ta’s set and use low-level digital sig- 
nals and a low-level sine-wave clock 
to prevent interference from high-fre- 
quency broadcast signals. The set in- 
cludes built-in digital processing for 
a telephone list, schedule list, elec- 
tronic calendar with scheduling func- 
tions, and TV-program timer. 

The scan converter will arrive in 
the U.S. in December. The 25-in. set 
will probably show up in the USS. 
next spring, with the monitors and 
interlace scan converter to follow af- 
ter that. —Charles L. Cohen 
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Wetzikon, Switzerland—Melding old 
technology with new, lock-equipment 
maker Bauer Kaba AG has created 
an intelligent security system by inte- 
grating microprocessors and memo- 
ries into what appear to be an ordi- 
nary door-mounted lock and key. 
The company expects the system, 
dubbed the Kaba Nova, to be used 
widely in hotels and office buildings. 
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Though Bauer Kaba is_ under- 
standably cautious about revealing 
technical details, it says that the sys- 
tem basically consists of three parts: 
the key, a desktop programming 
unit, and an electronic unit installed 
in the door. The key is a reversible 
type—that is, its shaft has no specific 
top or bottom edge—pioneered by 
Bauer Kaba in 1934. A combination 
of dimples on the shaft matches the 
locking pins in the lock. The key’s 
bow—the part of the key that is held 
to turn it—contains what Erich 
Seckinger, head of development at 
Bauer Kaba, describes as a very sim- 
ple microprocessor and a nonvolatile 
memory for the user’s code. 

Coding. The programming unit en- 
codes the key. To prevent unautho- 
rized use, the programmer works 
only after the operator inserts his or 
her authorization key and enters a 
password on the unit’s keyboard. 

Next, the key to be coded 1s insert- 
ed into the programming unit. In a 
dialog carried out by a liquid-crystal 
display, the unit asks the operator 
for the visitor’s name, his purpose, 
the rooms to which he will require 
access, and the level of authorization 
that should be granted. The operator 
punches out the answers on the key- 
board, and these are then coded by 
the processing unit for storage in the 
key’s memory chip. 

This way, keys for a_ particular 
room or rooms can be custom-coded 
to allow one or several guests to en- 
ter, give one-time access to a repair- 
man, or give full-time access to a 
hotel manager. Units can be config- 
ured to open doors only at certain 
hours or on certain days or, if con- 
nected to a data-processing system, 
provide an account of who entered a 
room and when. 

The programming unit can also be 
used to erase a code or show which 
code an existing key contains. Each 
key has a precode imparted to it by 
the manufacturer, so that it can be 
used only in a particular hotel. 

When the key is inserted into the 
lock and turned slightly, contact is 
made from the key’s circuitry by way 
of its contact area to the electronic 
unit in the door (see photograph). 
The microprocessor in the key bow 
ensures that the code that is stored 
in the key’s memory is_ properly 
transferred to the memory in the 
electronic unit, which must be pro- 





Muscle and memory. The Kaba Nova lock 
cylinder and electronic unit checks user au- 
thorization when the preprogrammed key is 
inserted into the cylinder and turned. 


grammed for that particular key. 
Only when the microprocessor- 
based circuitry in the door-mounted 
unit recognizes that the key code au- 
thorizes the user to enter the room 
can the user unlock the door. Power- 
ing the electronic unit are two 3-V 
lithium cells, enough for two or 
three years of operation. To save 
power, the system turns itself off 
automatically after unlocking a door. 
Better than plastic. The Kaba 
Nova system has several benefits 
over systems using plastic cards con- 
taining codes in magnetic strips or 
punched holes, says Heinz Kuster, 
the firm’s marketing director. For 
one, the key both mechanically opens 
the door and carries the code that 
authorizes the user to enter a room, 
making for one-hand operation. In 
addition, plastic cards, especially 
those with a hole code, can easily be 
copied. Not so the new system’s 
code, as it can be read out only with 
specialized electronic equipment. 
Further, unlike most card systems, 
Kaba’s can easily be integrated into a 
multitude of lock constructions. Ac- 
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cording to Kuster, the programming 
unit will be priced at roughly $2,000, 
the electronic door unit at about 
$280, and a key with its microelec- 
tronic circuitry at $10. —-John Gosch 


Modules aid 


interfacing 





Freeport, I[ll—Sensing devices are 
essential to the automation of factory 
processes, but the job of hooking 
them up to current-generation pro- 
grammable controllers or host com- 
puters can be time-consuming and 
costly. A solution, however, may be 
in the offing from the Micro Switch 
Division of Honeywell Inc. 

Last month, the company began 
shipping a product called the SID- 
2000 (SID stands for sensor interface 
device) that is designed to bundle 
into one box all the interface func- 
tions for a wide variety of sensors 
and manual control equipment. In- 
stead of relying on the user to wire 
up his own sensor interface, the SID- 
2000 puts the necessary signal-condi- 
tioning circuitry for various types of 
devices into modules. Each module 


can then be added to the system ac- 
cording to the sensor types needed 
for the application. 

Input modules for fiber optics, an- 
alog sensors, and a variety of ac and 
de sensors are among those initially 
offered, including one that contains a 
built-in dc power supply. Once put 
into necessary form, the sensor input 
data can then be passed along to a 
programmable controller or host 
computer for further manipulation or 
process control. Because the SID 
unit includes its own Z8-based sin- 
gle-chip microcomputer (with com- 
mon functions such as_ timers, 
counters, and shift registers), it can 
also be used in a stand-alone mode. 

Several SID-2000 output modules 
are available for driving various 
types of equipment. The Micro 
Switch system provides for either 2- 
K bytes or 8-K bytes of user pro- 
gram, housed in electrically erasable 
programmable read-only memory. A 
portable, battery-powered program- 
ming unit with a 33-key touch panel, 
a liquid-crystal display, and its own 
Z8 microprocessor is also provided 
for program development. 

In all, the SID-2000 can be config- 
ured for a maximum of 160 input/ 
outputs, at eight channels per mod- 
ule. Depending on the type, modules 
are priced between $130 and $450 
each. Typical systems requiring three 
or four modules will sell for about 





the sensor interface package (left) match the SID 2000 system to the application. 
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$1,500, including the central process- 
ing unit and programmer, says Rich- 
ard L. Rowe, Micro Switch new 
product design manager. 

Because of its built-in logic capa- 
bility, the SID unit is likely to com- 
pete in the market against low-end 
programmable controllers built by 
Gould Inc., Allen-Bradley Co., and 
others. In fact, the Micro Switch sys- 
tem will provide more I/O and ana- 
log channel-handling capability than 
most programmable controllers in 
the same price range, according to 
William Bright, senior outside sales 
engineer at Steven Engineering Inc., 
a South San Francisco industrial 
control distributor. 

The limit. ‘““We tried to put in ev- 
erything that a small programmable 
controller can do on the logic side,” 
says Rowe of Micro Switch. But he 
stresses that the division has no 
plans to push into the programma- 
ble-controller business. ‘““We are not 
going to get any more expensive or 
larger than this,” he contends, add- 
ing that the SID-2000 will be a ma- 
jor benefit to Micro Switch’s sensor 
business. The SID-2000 will also 
work with many sensors supplied by 
other manufacturers. . 

As a broad-line supplier of sensors 
and manual controls, Micro Switch 
sells equipment for sensing position, 
pressure, current, temperature, and 
airflow, and is working on detectors 
for velocity, vibration, and other pa- 
rameters. By providing SID modules 
for use with each new sensor type, 
Micro Switch hopes to simplify the 
user’s automation task and cut down 
on the time its own engineers must 
spend helping customers interface its 
Sensors. —Wesley R. Iversen 


PRINTED CIRCUITS 


Lye spots 


oc-board flaws 





San Diego—With the aid of a new 
process that ferrets out defects in 
printed-circuit boards, the Air Force 
expects a large payoff for a small 
investment: the saving of some $2 
million over a five-year period for an 
initial outlay of $163,700 to develop 
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the technique and another $334,000 
to exploit it. If the other military 
services come on board, savings will 
climb into the tens of millions of dol- 
lars. And widespread commercial 
adoption could send that figure soar- 
ing even higher. 

Developed by Science Applications 
International Corp. here, the tech- 
nique is relatively simple by high- 
technology standards. It calls for 
spraying a solid dye sheathed in 
polymeric capsules of 1 to 10 micro- 
meters in size onto pce boards as they 
move along a carousel-like conveyor 
system. The dye lodges in mechani- 
cal and structural imperfections in 
the boards and causes them to flour- 
esce under ultraviolet light. A 
closed-circuit TV system with a 
charge-coupled-device camera dis- 
plays the defects on a 19-in. screen. 

Encapsulation of the dye is like 
“enclosing each particle of dye in a 
miniature beach ball and then shoot- 
ing them at the crack or fault,” ex- 
plains 1st Lt. Ernest J. Mueller of 
the Air Force’s Aeronautical Systems 
Division at Wright-Patterson Air 
Force Base, Dayton, Ohio. “The 
beachballs wedge in tightly and actu- 
ally project over the rim of the 
crack, making it much easier to see 
them during inspection.” 

The dye itself, supplied by Magna- 
flux Corp., Chicago, has the consis- 
tency of a powder and tends to ex- 
plode against the surface of the 
board, resulting in extremely small 
particles that do not stick in suffi- 
cient quantity to be easily detected. 
Liquid penetrant, which is used for 
many inspection applications, was 
tried but rejected because it corrodes 
or soaks into the fiberglass used for 
the boards, he adds. 

Slow job. Currently, Air Force 
quality-assurance inspectors use mi- 
croscopes to study problem boards, 
explains Mueller. With the increased 
packaging density of electronic com- 
ponents and narrower conductive 
lead paths, troubleshooting to detect 
faults is becoming an extremely time- 
consuming and expensive job. It now 
takes up to six hours to examine one 
board and the probability of error 
with the microscopic procedure is 
quite high because each inspector has 
to rely on his own experience and 
judgment. With the Science Applica- 
tions process, inspection time should 
drop to one minute per board. 
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Still in laboratory development, a 
prototype unit will go into operation: 
at the Ogden Air Logistics Center, 
Hill Air Force Base, Utah, in early 
1985. After a successful test trial, the 
system will also be installed at 
Warner Robins AFB, Ga. Both these 
facilities handle about 60% of Air 
Force repairs, amounting to 50,000 
boards per year. 

If all goes well, Mueller expects 
that all the services will buy the Sci- 
ence Applications system. Reducing 
the time and costs of board inspec- 
tion is a high priority. With the ag- 


Thomson enters 


Paris—The semiconductor division 
of Thomson-CSF will hit the ground 
running when it enters the dynamic 
random-access memory business be- 
fore the end of the year. Two sepa- 
rate contracts will simultaneously 
provide technical support for the in- 
dustrialization of the DRAM inte- 
grated circuits as well as provide a 
major customer to get their commer- 
clalization off at speed. 

According to Jacques Noels, direc- 
tor of Thomson-CSF’s components 
branch, the French company will be 
using its own technology but get sub- 
stantial production assistance from a 
five-year industrial know-how ex- 
change recently signed with Oki 
Electric Industry Co., of Japan. The 
agreement covers both memories and 
gate arrays. 

The probability of financial suc- 
cess is strengthened following a huge 
order placed by the IBM (France) 
subsidiary of IBM Corp. for more 
than $100 million worth of the 
DRAMs over the next three years. 
For IBM, the deal has a double 
attraction. 

First, it gives the U.S. company a 
second European source for memo- 
ries, after Siemens, at a price that is 
fixed into the future. In addition, 
IBM is seen as supporting the Euro- 
pean electronics industry at a time 
when its own role in the European 
market has been put into question by 


with boost from Oki and IBM 





ing of military products, the inven- 
tory of faulty boards goes up. “The 
services have no other alternative 
than to repair them because replace- 
ments are simply not available any- 
more,” he points out. 

Primarily a research and develop- 
ment firm serving the military, Sci- 
ence Applications has not given 
much thought to marketing its pro- 
cess to commercial end users. But as 
the firm gets calls from the likes of 
Gould Inc., management is starting 
to pay heed to sales opportunities in 
the private sector. —Karen Berney 
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DRAM business 







Memory maker. Jacques Noels has moved 
Thomson-CSF into the DRAM business as 
part of his bid to propel the French firm into 
the top ten semiconductor houses by 1990. 


the European Communities [Elec- 
tronicsWeek, August 13, 1984, p. 20]. 

Thomson’s entry point into the 
memory market will be the 64-K 
RAM, a part that Noels says the 
company has been producing regu- 
larly over the last year in pilot quan- 
tities. The company’s 64-K RAM 
has already been qualified by IBM’s 
European supply center in Bordeaux. 
Thomson, which trades in ICs and 
discreet components under the name 
of Thomson Semiconducteurs, ex- 
pects to begin shipping samples of a 
256-K RAM by the middle of next 
year. It projects that it will have pro- 
duction of the chip in full swing by 


ElectronicsWeek/ October 8, 1984 


NEW EDITION 


Complete and Unabridged 
American and International _ 






DATA 
COMMUNICATIONS 
STANDARDS 


All standards are new, revised, or 
reaffirmed since the previous edition 





Presents all 123 interface protocol standards set by: 


¢ International Telegraph and Telephone Consultative 
Committee (CCITT) 


¢ International Organization for Standardization (ISO) 

¢ European Computer Manufacturers Association (ECMA) 
¢ American National Standards Institute (ANSI) 

¢ Electronic Industries Association (EIA) 

¢ U.S. Government (NBS and NCS) 


Special feature for instant access: 

Cross-reference tables of the similar and interfacing stand- 
ards of each group corresponding to those published by 
the others. 





1,923 pages 
illustrated 
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A Counter That Does More Than Count: 
MULTI-COUNTER D 3655 by NORMA 


Leaders in instrumentation 


Up against the decision which counter to 
buy? Looking for functions and price as 
major criteria? 
The D 3655 MULTI-COUNTER will make 
deciding easy. 


Universal Measuring Functions 

The D 3655 MULTI-COUNTER features 
two channels, a frequency range up to 
120 MHz and a total of 8 functions: 


measurement of frequency 
event counting 

measurement of period 
long-term multi-period 
measurement 

measurement of frequency ratio 
measuring of time interval 
trigger identification 

self-test 


The trigger level is separately adjustable 
for either channel. This makes true 
measurements of time interval possible 
between freely selectable slopes. 


Easy-to-read 8-digit display 

The measured value is displayed by 
means of LEDs 12.7 mm high. The display 
features true decimal placement and 
permits readings from a distance, vene 
under poor lighting conditions. 


42 Circle 114 on reader service card 


Bus capability 

The D 3655 MULTI-COUNTER may be 
equipped with an Interface (IEC 625 or 
IEEE 488). This permits simple, fast and 
economic solutions of complex measu- 
ring tasks. 


Competitive Price 


The price of this instrument is unusually 
low and will bear any comparison. 


The successful system instruments by 
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New technologies, state-of-the-art 
design and more than 60 years expe- 
rience in building measuring instruments 
make for quality and reliability. 


Worldwide sales and service network 
Our sales organization takes care of 
customers all over the world and guaran- 
tees expert service. Our exports go to 70 
countries of the world. 


NORMA 
NORMA first in precision! 


NORMA Messtechnik, Optik, Elektronik 
Gesellschaft m.b.h., A-2351 Wiener 
Neudorf, Austria, Eumigweg 7, POB. 81, 
Telephone: (02236) 82 630-0, Telex:79316, 
79439, Cables:NORMAMETER WIEN 
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SPOT ON! 


Today's displays must be tough, 
compact, easy to use, and they 
must provide a wide viewing 
angle, high contrast, and excellent 
definition. 

Thomson-CSF offers it all: 
recognized plasma display 
expertise and a complete range 
of milttary and civillan plasma 
panels to meet your every need. 


THOMSON-CSF. 
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no later than the end of the year. 

Noels considers Thomson’s partici- 
pation in the DRAM market central 
to its overall objective of command- 
ing 3% of the world market and be- 
ing among the top 10 semiconductor 
houses by the end of this decade 
[ElectronicsWeek, July 30, 1984, p. 
45]. Though he admits that MOS 
memory is a risky business, Noels 
feels that the kind of volume that 
such products generate is essential to 
reducing fixed costs and thus making 
a manufacturer more competitive 
over the entire range of his product 
portfolio. 

Most industry observers were sur- 
prised that Thomson chose a Japa- 
nese partner after its five-year-long 
collaboration with Motorola Inc., 
which included technological trans- 
fer. Noels explains that while Motor- 
ola was willing to agree to a product 


INTEGRATED CIRCUITS 


transfer, Oki gave a more positive 
response to Thomson’s desire to par- 
ticipate in a broader pact aimed at 
mutual industrialization of memo- 
ries. The two companies will jointly 
produce and market their existing re- 
spective lines of gate arrays and will 
rationalize related software. 

The Thomson-Oki deal follows on 
the heels of two others announced 
last week. The first distinguished 
Thomson as the first company to ac- 
quire second source rights to the Mo- 
torola 68020 32-bit microprocessor. 
The other, a reciprocal second source 
agreement in the consumer IC field 
with Telefunken Electronic GmbH, 
Heilbronn, West Germany, puts both 
companies in the thick of the battle 
to supply chip sets to equipment 
manufacturers that will be producing 
the next generation of highly inte- 
grated IV sets.Robert T. Gallagher 


New system could pave the way 


for simplifying IC designs 





Los Gatos, Calif—A new integrat- 
ed-circuit design system brought out 
last week by Silicon Compilers Inc. 
could prove to be the long-awaited 
tool that greatly simplifies the devel- 
opment of very large-scale ICs. Us- 
ing the new product, a systems de- 
signer who lacks the proficiency of a 
master IC craftsman can style chips 
with a functional quality that nearly 
approaches custom design, yet with a 
much shorter design cycle. 

The methodology used by the new 
Genesil Silicon Development System 
is silicon compilation, a process that 
takes high-level architectural instruc- 
tions and synthesizes complex de- 
signs for a silicon foundry [Electron- 
ics, May 3, 1984, p. 121]. Genesil is 
a turnkey system consisting of a Dig- 
ital Equipment Corp. VAX 11/750 
computer with 4 megabytes of main 
memory, a disk storage system with 
a 450-megabyte capacity, tape stor- 
age, and four high-resolution color 
work stations. System software pro- 
vides for IC definition, functional 
simulation, timing analysis, place 
and route, testout, and tapeout. 
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Genesil is more than the next step 
in the evolution of engineering tools, 
such as those for computer-aided de- 
sign, and more flexible than the cur- 
rent proliferation of standard-cell li- 
braries for semicustom design, ac- 
cording to the company. The system 
marks a departure from the standard 
approach to VLSI design. Walter P. 
Curtis III, Silicon Compilers’ mar- 
keting vice president, believes the op- 
portunity is right for a revolution in 
design tools. “The business is at a 
stage where you’re using any tool 
you can get your hands on.” 

Big growth. Citing statistics put 
out by market research firm Data- 
quest Inc., San Jose, Calif., Curtis 
points out that by 1990, one quarter 
of all systems engineers—or a total 
of approximately 100,000—could be 
designing their own circuits. This 
growth “can’t be sustained by exist- 
ing design tools that are in the mar- 
ketplace.”’ 

Aimed at computer systems de- 
Signers, military contractors, and 
semiconductor houses, the system 
will initially be available with an n- 


MOS function set; a CMOS function 
set will be ready in the first quarter 
of 1984. The system’s base cost— 
$545,000—and the cost of mainte- 
nance on the system (charged at the 
monthly rate of 1.2% of the original 
selling price) represents a heavy in- 
vestment, which has to be weighed 
against several benefits. 

Time is money. According to 
Mary Wu, an analyst with market 
research firm Gnostic Concepts Inc., 
San Mateo, Calif, a chip design 
firm’s selection of design automation 
tools and services “boils down to 
how much a company wants to pay 
for the turnaround time.” In terms 
of time, Curtis believes Genesil has 
everyone beat. The process has been 
used for three merchant chips, in- 
cluding the processor for DEC’s Mi- 
croVAX I, which had a design cycle 
of only seven months [Electronics, 
Oct. 20, 1983, p. 47]. 

Born out of research at the Cali- 
fornia Institute of Technology by 
David L. Johannsen (under the guid- 
ance of Carver Mead), the tool’s 
toughest challenge to-date has been 
industry acceptance that the concept 
is not overly research-oriented and 
that it does not sacrifice silicon effi- 
ciency. A comparison of the Micro- 
VAX 1’s silicon efficiency statistics 
versus those of Intel Corp.’s 80286 
processor shows that routing on the 
MicroVAX 1 consumes only 13% 
more area. 

Aiding the front-end architectural 
freedom is the system’s short instruc- 
tion period and quick compilation, 
which builds a model up at the aver- 
age rate of 30 transistors a second. 
With such speed, notes Curtis, “‘you 
can go through that [design] loop 
several times a day.” The firm also 
says the flexibility brought about by 
the inclusion of as many as a dozen 
silicon foundries’ parameters will off- 
set any inherent loss of silicon effi- 
ciency as compared to design meth- 
ods that lock the designer in to one 
foundry early in the process. 

Critical of the current design tools, 
Curtis says that gate arrays are not a 
good long term solution. Further- 
more, he says, “anything you can do 
with a standard cell, I can do with a 
silicon compiler, and _ probably 
better.” 

Silicon Compilers expects to ship 
four to six of the systems this month 
to beta test sites. —Eve Bennett 


ElectronicsWeek / October 8, 1984 


FAST ON 
ITS FEAT 





The 74F 402 Senal Data 
Polynom tal Generator/ Checker 


make short work of errors in long serial 


Introducing the first LSI way to go FAST™: oat adenine: 
The new 74F402 Serial Data Polynomial z_2é& data streams. 
Generator/Checker from Fairchild. gp A Plus, no external logic is necessary. And 
Whether youre designing local area I the F402 comes in one neat 16-pin DIP. 
networks, data storage equipment or That means less board space, fewer parts 
Ethernet-compatible equipment, this is From Portland, ME. and reduced design time. 
the part for you. It delivers a guaranteed The F402 from Fairchild. Were putting 
30 MHz at commercial temperatures. It’s SS ees our best feat forward. 
EAIRCHILD For data sheets, samples or more infor- 


expandable to generate polynomials up 
mation, contact your nearest sales office or 


to a 56th order fire code with the addition 
of CRC16 and CCITT codes. So you can A Schlumberger Company authorized distributor. 


Fairchild Digital Division, 333 Western Avenue, South Portland, Maine 04106 
FAST (Fairchild Advanced Schottky TTL) is a trademark of Fairchild Camera and Instrument Corporation. 
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ElectronicsWeek Index 


THIS WEEK 
LAST WEEK 
YEAR AGO 


1982 


AUGUST SEPTEMBER 


The ElectronicsWeek \Index, a sea- 
sonally adjusted measure of the 
U.S. electronics industry s health, is 
a weighted average of various indi- 
cators. Different indicators will ap- 
JUNE JULY AUG. SEP SO. OV. pear below from week to week. 


1984 


U.S. INDUSTRIAL PRODUCTION AND COMPONENTS PRODUCER PRICE INDEXES 


Office and data processing equipment 3222 267.5 
Radio and TV equipment 130.1 


Electronic and electrical instruments 































An increase in production for all segments of the by imports, July’s production level for radio and TV 
electronics industry helped the ElectronicsWeek Index systems is the highest in 30 years. In part, this is due 
move up in the latest reporting week. The largest gain to foreign firms moving some of their operations to 
was in production of radio and television equipment, the U.S. In other segments, production of communi- 
which rose 17% in July. In spite of heavy penetration cation equipment and components was up 40%. 
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Connectors and cables that emit spurious EMI 
are no laughing matter. That’s why it’s no small 
coincidence that more and more designers are 
specifying Shielded Cable Assemblies with 
Circular Din Connectors. 


Switchcraft provides a versatile line of fully 
Shielded Cables for these applications. They 
feature Switchcraft’s Circular Din Plugs with 
the exclusive one piece shell/shield. Shielded 
Mating Din Receptacles complete the system 
for EMI suppression to assist you in meeting 
the strict requirements of FCC 20780 Docket. 


The molded plugs are sealed against conta- 
mination, designed with flex and strain relief to 
protect internal wire connections. Also offered 
are molded through-the-panel strain reliefs. 


When it comes to Cables, Switchcraft can 
accommodate virtually your every need with 
complete capabilities to customize your cable in 
terms of style, color, wire size, type of shielding, 
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Some Grafitti Is Funny ... 
Some Isn’t! 


even to molding your company logo or ID. In 
addition all our cable assemblies are 100% 
quality tested before they leave our plant. 


So, if you’d like to beat the devil at his own 
game, why not fill out the Reader Service Card 
and we’ll be happy to send you complete 
information. Or, if your needs are more 
pressing, contact: Mr. Dean Arvanitis/Ken Wood 
at (312) 792-2700. 


5555 N. Elston Ave., Chicago, II. 60630 
(312) 792-2700 
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THE BEST CONTACTS 





ACROSS THE BOARD... 





LOW INSERTION FORCE HYPERTACS® 


ypertronics’ connectors feature 
Hypertac® , a design innova- 
tion that satisfies requirements 
previously considered impossible. 
The essence is a hyperboloid shape 
formed by multiple wires that 
stretch and wrap around the 
mating pin to create multiple 
contact paths. 








«eG Series—Sub-Miniature 
Low Profile LIF/PCB 
Connectorse .100 x .100 grid from 
22-90 positionse .240 height be- 
tween parallel boards, sandwich 
style Mother/daughter board, 
board to chassis and other applica- 
tionse Inductance as low as 50% of 
comparable designs. 








Series— High Density LIF Mini- 
Modular Connectors ¢ Design 
your own special connector from 
standard parts ¢ 10 position—5 
amp and 5 position — 9 amp 
modules ¢ Up to 700 contacts on a 
48 Circle 48 on reader service card 


.100 x .100 grid « Over 40,000 


potential combinations for rack and 


panel, cable to chassis, and 
programming applications. 








KA Series—Sub-Miniature 
LIF/PCB Connectors 
The choice in demanding military 
and industrial applications ¢ 17-320 
position models with average con- 
tact insertion force of 1 ounce 
Removable p.c., wire wrap, solder 
and crimp terminals ¢ Integral 
guide and locking hardware. 





Series—LIF Pins and Sockets 

e 2.5 to 200 amp standard 
pins and sockets ¢ Customized p.c. 
or backplane mounting ¢ Connect 
to cable or printed circuit boards. 





All Hypertronics connectors utilize 
the Hyptertac® design, resulting in 
these unique characteristics: 


e extremely low contact inser- 
tion/extraction force (as low as 
¥2 ounce). 


e electrical continuity under 
extremes of shock and vibration 
(tested below 10 n.s.). 


e mechanical life exceeding 
100,000 cycles with excellent 
electrical repeatability. 





Customized designs featuring the 
Hypertac® contact are available 
from Special Products Division. For 
more information on these versatile 
connectors, call Toll-Free 
1-800-225-9228 or write fora 

copy of our brochure, ‘’New 
Horizons in Connectors:’ 


HYPERTRONICS 
CORPORATION 
16 Brent Drive 
Hudson, MA 01749 
Telex: 95 1152 
1-800-225-9228 
Tel: (617) 568-0451 
in MA & Canada 
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MVME 315KIT with VERSAdos! 


Auxiliary 
Serial |/O 


Terminal 


Parallel I/O 


SASI Floppy 
Interface Disk 





The MVME315kKIT is the best way to get started with VME. It provides all the basic functions at a 
very attractive price. Along with the three boards, you get a ready-configured VERSAdos soft- 
ware package that gives you Realtime Operation, a full set of development tools and multi-user 
expansion if you need it. With this kit you can start developing application programs on your VME 
target hardware! 


1. MVME101 MC68000 Monoboard 4. MVME101BUG VMEbug ROM SET 
Microcomputer — Debugging monitor 
— 8 MHz MC68000 — 32 Kbyte EPROM 
— 2 serial, 2 parallel ports — Permits full soeed execution 
— 8x28-pin RAM/ROM sockets (256 Kbytes EPROM) — 30 debug commands 
— 7-segment status display — Line assembly/disassembly 
— Triple programmable timer — Host computer communication support 
— Loader for disk OS 
2. MVME201 Module 
— 256 Kbytes dynamic RAM 5. M68KVDOS VERSAdos 4.3 on 8” Floppy Disk 
— Byte parity check — Realtime, multi-tasking 
— On board refresh - Modular, layered design 
— Four independent memory blocks — Hard or floppy disk-oriented 
— Multi-user session management 
3. MVME315 Intelligent Disk Controller — ROMable kernel (RMS68k) 
— Intelligent floppy disk controller/SASI interface — Pre-configured version 
— MC68121 processor — Drivers for VME I/O modules included 
— Controls up to four 8” or 5 1/4” floppy disk drives — Includes assembler, linker, text editor, utilities 


- Provides intelligent interface to SASI/SCSI bus 
~ Peripheral and system DMA SASI is a trademark of Shugart Associates 
—- Upto 32 Kbytes of dual-ported buffer memory VERSAdos and VMEbug are trademarks of Motorola Inc. 


MOTOROLA 


Semiconductor Products Sector 





European Distributors: Austria (2 22) 88 56 11/Belgium (02) 216 21 00/Denmark (01) 69 05 11/Finland (80) 6 92 25 77/France: Alfatronic (1) 7 91 44 44 - Feutrier (77) 
7467 33-FIF (1) 772 46 46- SCAIB (1) 6 87 23 13-SCT (61) 22 04 22/Germany: Distron (0 30) 3 42 10 41- EBV (0 89) 6110 51-Elkose (0 71 41) 48 71-Prosystem (0 61 07) 
7 50 30/Greece (1) 3 61 43 00/Italy (2) 612 00 41/Netherlands (0 41) 39 29 01/Norway (02) 26 99 55/Spain (1) 7 54 30 01/South Africa: ASD (0 11) 8 02 58 20/Sweden 
(08) 13 21 60/Switzerland: Elbatex (56) 27 0127-OmniRay (1) 8 35 21 11/Turkey 64 65 00/United Kingdom: Crellon (0 62 86) 44 34: Hawke (01) 9 79 77 99- STC (07 29) 
26777 -Thame (0 84) 421 45 61/Motorola Offices: Asia and Pacific Region: Hong Kong (0) 22 3111 - Tokyo (3) 440 3311 
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BOMBA MIXES TECHNOLOGIES 


IN INDUSTRIAL APPLICATIONS 





Milwaukee, Wisconsin 
started out to be an electrical en- 
gineer,” says Steven J. Bomba, 
“but I found out that I was so inter- 
ested in the whys and wherefores, 
that math and physics appealed to 
me more.” Thus it is not surprising 
that the 47-year-old Bomba is the 
holder of BS, MS, and Ph D degrees 
in physics from the University of 
Wisconsin. Nor is it unusual that the 
man who says he enjoys classical 
physics and “the application of phys- 
ics to the world around us” should 
be heading up industrial research ef- 
forts for Allen-Bradley Co. 

When you think about it, says 
Bomba, the job of industrial control 
research is largely a matter of pick- 
ing out leading-edge technologies em- 
ployed in other fields such as de- 
fense, or consumer electronics, and 
figuring out how they can be advan- 
tageously applied in the factory. 
Bomba calls the process “technologi- 
cal synthesis.””’ And he can point to 
at least a couple of promising tech- 
nologies out there now that are ripe 
for industrial application. 

One is the digital audio disk. “‘Au- 
dio is typically reproduction of 
sounds up to 20,000 hertz, and if you 
look at factory processes, you'll find 
that the usual frequencies of change 
you see are on the order of thou- 
sands of hertz at most, which means 
they fit neatly into that technology.” 
Potential applications are numerous. 
For example, the auditory signature 
of any number of typical machine 
ailments could be stored on disk. 
“Then,’’ Bomba explains, “you could 
place a mike on a machine and com- 
pare what you hear to known sounds 
and you’d know you'd better replace 
bearing number 12.” 

Another technology that Bomba 
predicts is likely one day “to cause a 
revolution in communications for the 
factory, the likes of which nobody 
today can even think about” is free- 
space optical communication. IBM 
researchers in Zurich, among others, 


have been working on the concept. 
He notes that the idea, which in- 
volves placing a photodetector and 
transmitter in the ceiling for commu- 
nicating with any number of similar- 
ly equipped machines in a room, has 
always looked good. But, Bomba be- 
lieves, recent breakthroughs in the 
technique of optical heterodyning 
may now be bringing free-space com- 
munication much closer to reality. 
Bomba, who grew up a ham radio 
operator and electronics hobbyist, 
has plenty of work experience to 
draw upon. Before joining Allen- 
Bradley in 1978 as direc- 
tor of corporate technol- 
ogy development, his ca- 
reer included stints with 
Mobil Research and De- 
velopment Corp., where 
he worked in applying 
computer and communi- 
cations technology to the 
oil field; Texas Instru- 
ments’ corporate research 
laboratories, where he 
helped develop propri- 
etary consumer products; 
and Rockwell Collins Ra- 
dio, where he dealt with 


Synthesizer. Steven J. Bomba 
sees his job as largely a matter 
of picking out leading-edge 
technologies and deciding how 
to use them in the factory. 


satellite communications. 

While Bomba is confident that 
DAD and free-space optical commu- 
nication will one day find their way 
into the factory, he is making no pre- 
dictions as to when. Such advances 
have a way of taking longer than 
expected, he says. ““Look at fiber op- 
tics. It reduces cost and it improves 
performance. Down in the lab, we do 
all kinds of wonderful things with it. 
We sense with it. We communicate 
with it. And we wonder why people 
still aren’t using it in the fac- 
tory.” —Wesley Iversen 





Sakamura’s operating system leads the way 
for Japanese advances in computer science 


Tokyo 
N° that microprocessors are 
powerful enough to support op- 
erating systems that use Japanese 
language processing facilities, Ken 
Sakamura is convinced that Japanese 
computer scientists will find it easier 
to make important contributions. 
The 33-year-old assistant professor at 
Tokyo University’s Department of 


Information Science is in fact leading 
the way—he is the first to develop a 


microprocessor operating system 
adopted by a major manufacturer, 
NEC Corp. 


NEC is only the first to announce 
a product, though. Sakamura says 
that he is also working with four or 
five other firms. “I would be equally 
happy to work with American or 
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a i | 
Successful. Ken Sakamura developed a mi- 
croprocessor operating system adopted by a 
major company, a Japanese first. 





other overseas firms too,’ he says. 

Actually Sakamura’s operating 
system is only one part of a clean, 
new architecture for very large-scale 
integrated circuit real-time micro- 
processors that will have the operat- 
ing system nucleus incorporated in 
silicon on the chip. He calls the ar- 
chitecture Tron, for The Real-time 
Operating-system Nucleus. 

It will be available in three ver- 
sions, he says—industrial, business, 
and home—with an applications soft- 
ware bus for exchanging data among 
the variations. Software versions will 
be used to develop both applications 
and training programs for applica- 
tions implementers in the period be- 
fore silicon chips are available. 

Sakamura says that all-new de- 
signs are needed because present mi- 
crocomputers have untidy architec- 
tures that grew out of 4- and 8-bit 
chips developed when IC technology 
was limited. He thinks that CP/M 
accomplishes quite a bit for the small 
amount of memory that it uses, but 
that it is too limited for modern ap- 
plications. Intel’s real-time operating 
system cannot be used for business 
applications, he says, because its file 
structures are inefficient. 

Sakamura’s present work on oper- 
ating systems grew naturally from 
his graduate studies. For his disserta- 
tion, he developed a computer archi- 
tecture in which the microprogram 
changes adaptively with the program 
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being run to dynamically vary the 
computer instruction set. Thus, the 
computer is provided with a learning 
function that makes for an increase 
in speed with repeated passes of the 
same problem. He gave a paper on 
his work at the National Computer 
Conference in New York in 1979. 





In addition to his position at To- 
kyo University, Sakamura is an in- 
structor in computer science at Keio 
University in Yokohama. He thinks 
computers are fun to play with even 
when he isn’t working, and he is pro- 
ficient in a large number of lan- 
guages. —Charles L. Cohen 


Business is a tough game, but Automatix’s 
new president is in it to win 


Billerica, Mass. 
oO” of the best things that hap- 
pened to Michael Cronin since 
he became president of Automatix 
Inc. in June was the signing of a 
letter of intent to enter into a rela- 
tionship with General Motors Corp. 
That agreement calls for GM to buy 
10% of the company’s outstanding 
shares and to fund research and ap- 
plication efforts. Not bad, by any 
standard. 

Soon after that letter was signed, 
however, Automatix, which is in the 
robotic and machine vision business- 
es, lost a major order from GM to a 
competitor. So right away Cronin 
found out that the relationship with 
GM was not a guarantee of the prof- 
itability that has thus far eluded the 
four-year-old company. 

Cronin moved up from vice-presi- 
dent of marketing to succeed Phi- 
lippe Villers, Automatix’s president 
since its founding in 1980. “The 
company had gone through the en- 
trepreneurial phase, and the feeling 
was that we should change the tone 
of the corporation from an entrepre- 
neurial one to a profitable one,” he 
says. 

Cronin received his electrical engi- 
neering degree from Boston’s North- 
eastern University in 1961 and his 
MBA from Harvard in 1963. After 
two years in the army, he worked in 
marketing for what was then called 
Baird Atomic (now just’ Baird 
Corp.), before leaving to launch his 
own minicomputer company. 

After bombing with the start-up, 
Cronin did the only logical thing: He 
worked as a consultant, telling other 
people how to run their businesses. 
One client was ComputerVision, who 
took his recommendations seriously 
enough to hire him as marketing 
manager and eventually promoted 
him finally to executive vice presi- 








Head coach. Michael Cronin’s job will be 
changing Automatix from an entrepreneurial 
company to a profit-oriented one. 


dent in charge of hardware and soft- 
ware development. ComputerVision 
became an industry success story and 
by the time he was 40, Cronin says 
he was financially secure and ready 
for his next career move. 

Enter Automatix, Inc. In only 
four years, the company has already 
achieved a leadership position in the 
industrial vision business and an en- 
viable relationship with GM. What 
Automatix has not done to this point 
is show a profit. This is what Cronin 
says 1s his top priority. 

Already there have been changes. 
For one thing, Cronin no_ longer 
wants the company referred to as an 
industrial robotics and machine vi- 
sion company: “We are the adaptive 
automation company.” Cronin also 
intends to direct the company’s engi- 
neers into developing more profitable 
products for marketing into higher 
volume areas. —Craig Rose 
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Now you have 


a SECOND SOURCE 
for High-Rel All-Metal Packaging 


Just as Good as Jsotronics’ 
































Until now, the source for facie reliability 
microcircuit packaging has been 


But now, with the opening of the 
Augat/Isotronics-Texas, Veltia primary source 
becomes your second source, too . . 
producing the industry's most reliable alle 
metal hybrid microcircuit packages, just ER 
we ve been doing in Massachusetts for more 
than 20 years. 

Our new 45, G00-square- -foot production 
facility in San Antonio, Texas, combined — 
with our existing plants in New Bedford, 
Mass., and Saddle Brook, UNE J. more 
than doubles our ical e 


REE Tea 


pee offering vee same meleuous _ a | hUhN 
quality control and inspection standards, AAA | _ 
meeting the most stringent military and WS A 
aerospace speeieaens: as oe. a. 
source. 

Because they’ re both Augat/Isotronies 
. the inventors of quality all- metal — 
packaging, Ela) the innovators of every major 
development i in all metal paskeana® since 

1962. —isi -— 





Engineers have used the computer to automate 
every industry but their own. 


Software engineers have developed the 
technology to automate the secretarial 
world, banking, printing, defense systems, 
manufacturing, communications...even 
the Stock Exchange. But here we sit in 
the dark ages in our own industry, still 
documenting with pencil and paper, 

still manually assimilating, still 

groping with the ambiguities of translating 
the original idea into written form. 

Introducing TAGS,™ Technology for 
the Automated Generation of Systems 
developed exclusively by Teledyne 
Brown Engineering. 

TAGS is the first automated system 
designed specifically for the field of 
software development in order to give 
computer aided design (CAD) capabilities 
to the software engineer. It consists of a 
specific, unambiguous language called 


lIORL® (Input/Output Requirements 
Language) and a series of software 
application packages that automate the 
system design process, documentation, 
configuration management, and static 
analysis of your system specification. 
TAGS also permits computer simulation 
code to be generated automatically from 
the IORL specification which then 
provides for dynamic analysis, statistical 
evaluation and the fine tuning of system 
and application software long before 
your system is built and implemented— 
an automated capability never before 
afforded to the software engineer. 

TAGS gives systems/software 
engineers what they have needed from 
the beginning, the ability to finally harness 
the computer to automate and aid in the 
design, testing and maintenance of 
systems. The dramatic cost reduction, 


accuracy and confidence factors that can 
be achieved by TAGS hold the promise of 
revolutionizing the field of systems 
software development. 

Finally the shoemaker has made 
himself a pair of shoes. 

This most necessary approach to 
systems/software engineering is available 
to you today by calling or writing: TAGS/ 
IORL Marketing, 300 Sparkman Drive, 
Cummings Research Park, Huntsville, 
Alabama 35807. 
1-800-633-IORL (Toll Free). 


TECHNOLOGY 

FOR THE AUTOMATED 
GENERATION OF 
SYSTEMS 
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Rochester, N.Y. 

he company that brought inex- 

pensive mass-produced cameras 
to the U.S. public 40 years ago is 
now turning some of that expertise 
to the electronics market. Eastman 
Kodak Co.’s U.S. Apparatus Divi- 
sion here has 6.1 million ft? of space, 
where electronics technology 
abounds and in which it plans to 
make a range of equipment for the 
information-processing industry. 

Kodak has already brought out its 
first entry in the electronics market. 
Under a second-source agreement, it 
is producing a 514-in. floppy disk 
drive developed by Drivetec Inc., 
San Jose, Calif. 

In addition, Kodak’s Spin Physics 
Division, San Diego, founded in 
1972 to develop high-density record- 
ing heads, is producing a floppy disk 
with a 3.3-megabyte unformatted ca- 
pacity. Kodak executives say that 
these two products are just the start, 
as the firm aims its world-class man- 
ufacturing expertise at the electronics 
market. 

“Electonics is not new to us. We 
just haven’t stressed it,” says Robert 
B. Seebach, manager for the 3.3-me- 
gabyte drive program. ‘““We’ve tied in 
with existing [Kodak] technology, 
and have taken the tough technology 
in house. We’ve tooled some parts 
ourselves, and the custom chips are 
made here,” says Seebach. 

Other technologies that Kodak ad- 
dresses include complex circuit-board 
assembly and high-volume automat- 
ed assembly of consumer products 
such as its disk camera. It also 
makes ac and dc motors for slide- 
projector carousels, and ties control 
systems together with wire harness 
technology, Seebach notes. 

Using these and its other technol- 
ogies, Kodak will pursue other elec- 
tronics markets, but officials won’t 
divulge plans. Says Seebach: ‘This 
isn’t a short-term commitment to 
electronics. We feel we have a lot to 
offer via pieces of the company.” 
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KODAK TURNS MANUFACTURING 
EXPERTISE TO ELECTRONICS 


The first products from this turn 


toward electronics, the disk drive 
and floppy disk, will position Kodak 
in a high-density market that is ex- 
pected to grow to “hundreds of thou- 
sands” of drives annually, according 
to industry analyst Jim Porter of 
Disk/Trend Inc., Mountain View, 
Calif. “Kodak is trying to carve out 
a position so it will be a leader’ in 
this market, remarks Porter. 

The system, with 192 tracks/in., 1s 
billed as having the largest capacity 
of any commercially available 54%4-in. 
floppy drive system. The drive is 
most suitable for applications such as 
medical, engineering, and business. 





Developing. “Electronics is not 
new for us. We just haven't 
stressed it,” says Kodak executive 
Robert B. Seebach, who is in 
charge of its disk drive operation. 


Porter calls it a software- 
driven market. 

Porter believes that Ko- 
dak’s only other direct com- 
petitor is Amlyn Corp., San 
Jose, Calif., which offers a 
170-tracks/in. floppy drive 
and a 3.2-megabyte floppy 
disk. ‘The Drivetec/East- 
man Kodak approach ap- 
pears to be the leader. It’s a 
very solid offering,” says 
Porter. 

As for possiole competi- 
tors in the part of the floppy 
disk market targeted by Ko- 
dak, according to Porter any 
of 20 large manufacturing companies 
in Japan, Europe, and the U.S. could 
enter the high-density market, but 
have chosen not to do so at this 
time. 

Marketing of the drives is being 
handled by Data Technology Corp., 
Santa Clara, Calif., a manufacturer 
of disk drive controllers. A Kodak 
subsidiary, Atex Inc., Bedford, Mass. 
owns 25% of the firm. 

Data Technology is_ shipping 
drives at a rate of 1,000 a month, but 
“we expect it to do quite a bit better 
in the next couple of months,” says 
Michael Kirby, vice president of 
marketing. —Steve Haggerty 


Braegen International carves out 
own niche in European market 


Brussels 
oming across a newly formed 
European firm named Braegen 
International, whose product line 
consists solely of automated tape li- 
braries and local networks made by 
Braegen Corp., of Anaheim, Calif., 


an observer might well assume that 
the former is a subsidiary of the lat- 
ter. However, that would be an erro- 
neous conclusion. 

“We are established as a separate, 
independent company,” notes Alfred 
Heilbron, managing director of Brae- 
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Tape changer. Since starting business, Braegen International has 
had success selling an automated tape library system that utilizes 
standard ¥2-in. magnetic computer storage tapes. 


gen International. “It is true that we 
are marketing exclusively products 
produced by Braegen Corp. in the 
U.S., but at the moment we’re only 
one year old. On the other hand, we 
have the right to go outside of Brae- 
gen to find new products for our 
portfolio, and we have the right to 
start fabrication of our own products 
if we decide that it would be benefi- 
cial to do so.” 

Both firms do, in fact, have a prin- 
cipal shareholder in common (al- 
though the shareholder remains 
anonymous), as well as their name, 
but Heilbron notes that his firm is 
autonomous for all practical and le- 
gal purposes. The thinking behind es- 
tablishing the firm in such a way is 
simple enough. With sales of some 
$50 million, Braegen Corp. hasn’t at- 
tained the necessary size to justify a 
full-scale European unit. 

“A lot of companies jump the gun 
in establishing subsidiaries, and then 
when the parent goes through a cou- 
ple of difficult quarters with flat or 
dropping sales, the first thing they 
do to cut costs is to dissolve the sub- 
sidiary,” says Heilbron. “Our inde- 
pendent status is a good, intelligent 
way of operating, because it assures 
our European customers that we’re 
here to stay.” 

Heilbron readily admits that there 
are other automated tape libraries 
currently on the market, notably one 
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that was developed by IBM Corp. 
However, all these systems, unlike 
the Braegen system, use tape reels of 
their own design. Braegen’s works 
with standard half-inch magnetic 
computer storage tapes, thus giving 
the company an advantage in com- 
peting for those customers who al- 
ready have an extensive tape library 
in service. 

Good advantage. The firm was 
able to capitalize on this advantage 
to win its first European contract to 
automate the central data-processing 
department at the Bank of Italy in 
Rome. 

The other key product Braegen 
will be counting on is a system that 
permits the connection of IBM Sys- 
tem/370 mainframes and _ personal 
computers into an local network, us- 
ing standard coaxial cable and con- 
nectors. Designated Elan and based 
on a proprietary collision-avoidance 
protocol, the system, stresses Heil- 
bron, has no competitors other than 
full-blown LANs based on protocols 
such as token passing and collision 
detection. Those, he maintains, re- 
quire an investment several times 
that necessary to install Elan. The 
company will be launching the prod- 
uct in Europe sometime later this 
month. 

With a staff of only 10 involved in 
sales and support of the two prod- 
ucts, Heilbron knows Braegen must 





History lesson. Many firms set up foreign units too quickly, notes 
Braegen International’s Alfred Heilbron. If the parent gets in economic 
trouble, “‘the first thing they do is to dissolve the subsidiary.”’ 





& 


choose its target markets carefully. 
The firm’s initial effort will center on 
Benelux, in France, Switzerland, and 
Italy, with a strong possibility of 
dealer agreements to cover other im- 
portant countries, such as the UK 
and Germany. 

Besides its right to manufacture its 
own products, Braegen International 
is empowered to negotiate licensing 
agreements with other companies to 
manufacture Braegen products. Heil- 
bron thinks that European distribu- 
tors would be likely candidates for 
this role. And with the dollar cur- 
rently hovering near record levels, a 
European source of supply must be a 
tempting prospect for the fledgling 
company. —Robert Gallagher 


BOTTOM LINE 


Financing concluded. Charles River 
Data Systems Inc., Framingham, 
Mass., has completed a third round 
financing that totaled $5 million. 
Among the investors was Datapoint 
Corp., the San Antonio, Texas, 
maker of distributed data-processing 
equipment and local networks. Be- 
sides investing in the firm, Data- 
point will become Charles River’s 
largest original-equipment manufac- 
turer customer. The Texas firm will 
buy Charles River’s 32-bit general- 
purpose microcomputer. 
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Teradyne Laser Systems. 
Cutting cost through thick and thin. 





At Teradyne, we’re committed to cutting the cost of 
thick and thin film laser trimming. To cutting your cost of 
trimming hybrids, R-networks, monolithic circuits, and 
repairing memories—actively and passively. 

And were fulfilling that commitment in Teradyne’s 
traditional manner—through innovation. 

Teradyne has a long history of introducing industry 
firsts. Such as galvanometer beam positioning. Automatic 
substrate handling. High powered lasers. Automatic Trim- 
Setter. Automatic Trim Control. And a host of others. 

These innovations contribute to the cost-effectiveness 
of all of our equipment, including the W419 and W421 Pas- 
sive Laser Trim Systems. And reduce labor costs, as well, 
by lowering the skill level required to operate them. 

Our history of innovation has already given Teradyne 
the broadest product line in the industry. 

And by sharing advanced technology among systems 
we have achieved another cost-cutting innovation. Abso- 
lute Accuracy. 

Once calibrated, Absolute Accuracy gives you highly 
consistent beam positioning from system to system, 
increasing setup speed and reliability. Making the W419 
and W421 even more cost-effective. And more reliable. 

Besides expecting innovations from Teradyne, our 
customers expect outstanding service and support. And 
with over 20 technical service centers worldwide, Teradyne 
has more experienced people in more locations than any of 
our competitors. 

So if you’re interested in cutting your cost through 
thick and thin, contact your nearest Teradyne sales office 
... or mail your business card to Teradyne Laser Systems, 
321 Harrison Avenue, Boston, MA 02118. 

But don’t delay. Missing our next innovation could be 
very costly. 
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Value 


Marconi microwave instruments 
give you more for your money. 


Compare for yourself. 


Reputation 





Undisputed leader in electronic instrumentation among 
US. firms. Began in the 1930's. Now produces automatic 
microprocessor controlled microwave instruments. 


Undisputed leader in electronic instrumentation among 
U.K. firms. Began in the 1930's. Now produces automatic 
microprocessor controlled microwave instruments. 


Performance 


Microwave counter 

HP-5342A Option Ol 

Frequency coverage 10 Hz to 18 GHz 

Maximum resolution | Hz 

Sensitivity at 1 GHz — 25 dBm, at 18 GHz — 20 dBm 
Maximum input damage level +25 dBm peak 
Automatic acquisition time 530 ms (normal FM) 


Power meter 

HP-436A Option 022 

_ Technology: TTL logic 

Instrumentation accuracy + 0.5% or + 0.02 dB + .001 dB/C° 
Power range with available detectors — 70 to +35 dBm 
Frequency range 100 kHz to 26.5 GHz 

Calibration: adjustment manual screwdriver 

Response time fixed by range 

Panel height 51/4” 


Scalar analyzer 

HP-8756A 

Frequency range 0.01 to 40 GHz 

Electronic graticule; 401 point display, line only 

Dynamic range + 10 to —50 dBm 

Fast screen dump and direct digital plotter output 

Sweeper control exclusive HPIB port to HP8350B or 
HP8340A 

Minimum sweep time 150 ms 

Logarithmic conversion by analog circuitry 


HP-5242A-011 Microwave Counter 
HP-436A-022 Power Meter 
HP-8756A Scalar Analyzer 


Specs and prices arent everything. _ 
We made Marconi instruments as sim- § 
ple as possible to use, so you can make § 
measurements quickly. if 
and comfortably with @ 
complete confidence 
in the results. 

Thousands of 
Marconi instruments are now used by 
satisfied customers throughout the world. 








Microwave counter 

MI-2440 

Frequency coverage 10 Hz to 20 GHz 

Maximum resolution 0.1 Hz 

Sensitivity at 1 GHz — 25 dBm, at 18 GHz — 20 dBm 
Maximum input damage level + 27 dBm 
Automatic acquisition time 200 ms typical 


Power meter 

MI-6960 Option 001 

Technology: microprocessor controlled 
Instrumentation accuracy + 0.5% or + 0.02 dB 
Power range with available detectors — 70 to +20 oe 
Frequency range 10 MHz to 20 GHz 

Calibration: adjustment automatic, key or GPIB 
Response time is user selectable 

Panel height 31/2” 


Scalar analyzer 

MI-6500 Option 001 

Frequency range 0.01 to 40 GHz 

Electronic graticule; 422 point display, line and 
histogram fill-in 

Dynamic range + 16 to —55 dBm 

Fast screen dump and direct digital plotter output 

Sweeper control coax cable to all popular sweepers 

Minimum sweep time 70 ms 

Logarithmic conversion by pulem ey 


MI-2440 Microwave Counter 
MI-6960-001 RF Power Meter 
MI-6500-001 Scalar Analyzer 





They testify to the value inherent 

in Marconi instruments— reputation, 
Ser 1 eeu and price. 

. . Discover 

Marconi value 

for yourself. 

Call today for 

a demonstration 

by phoning (201) 934-9050 or in the Western 

US. (714) 895-7182. 





U.S.A.: Marconi Instruments, 3 Pearl Court, Allendale, NJ 07401, (201) 934-9050. U.K.: Marconi Instruments, 
Longacres, St. Albans, Herts., England AL4 OJN Phone 44 (727) 59292. Telex 23350. 


Data on H-P instruments from their 1984 catalog. H-P prices are as of July, 1984. Marconi prices are as of July 1984 domestic U.S.A. only. 
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THREE HUNDRED 
FORTY ONE MILLION 
FLOATING POINT OPERATIONS 


PER SECOND. 
THE FPS-164/ MAX. 





Today's scientific and engineering 
problems increasingly call for more 
complex models and higher resolution, 
which leads to calculations on very large 
matrices. Yet, until now, cost of a super 
computer with the speed and accuracy 
suited to these problems has been out of 
reach for many. 

Now, there’s the FPS-164/MAX —a 
special-purpose scientific supercomputer 
that matches the likes of CRAY, CYBER 
and others in commonly used matrix 
operations — at a fraction of the cost. 


The FPS-164/MAxX is fast. 


With peak performance rated from 33 
to 341 million floating-point operations 
per second, depending on configura- 
tion, and up to 7 Mwords of 64-bit 
memory available to the user, the new 
FPS-164/MAX gives you all the speed 
and accuracy you need to make those 
matrix computations manageable. 

The FPS-164/MAX configuration is 
able to compute up to 124 vector opera- 
tions at one time, allowing a fully- 
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configured 164/MAX to factor a 1,000 by 
1,000 matrix in about 1 second, multiply 
two 10,000 by 10,000 matrices in less 
than two hours. 


FPS-164/MAX Specifications 


Peak Capacity (MFLOPS) 2: <0 .342+: 34] 
Number of 
Arithmetic Pipelines 2.444.024 6440084. 63 
Number of 
Independent Processors ............... l 
Vector Register Capacity ........ 2K x 124 
Main Memory Capacity ........ 7 MWords 
Disk Subsystem Capacity ........ 3 Gbytes 
WOIGSIZG 25.5 60324b adotsncepnaus 64 bits 
+8-bit error 
correction 
PRCOISION 9404035505 pa 15.3 decimal 
digits 
Dynamic range ............ 2.6 *% 107° 16 
90%. 19" 
Cooling Method .............. Forced Air 
FOQUIOUE 5 ai5c eS na'y) sca eoeaunad “20 ff 
WERKE sg c2cecdndeke on ceechaed 1800 Ibs. 
including 


power supplies 








The FPS-164/MAX 
is powerful. 

A parallel-pipelined machine de- 
signed to run FORTRAN at high speed, 
the FPS-164/MAX has all the scalar capa- 
bility of our original FPS-164. We’ve just 
added a lot more power, with multiple 
special processing units which amplify 
the vector processing capability of the 
original FPS-164 by up to 31 times. 


The FPS-164/MAX 


is cost-effective. 

In structural analysis, computational 
chemistry and physics, fluid flow anal- 
ysis, electromagnetic modeling, or any 
application requiring fast handling of 
large matrices, the FPS-164/MAX offers 
unparalleled cost efficiency. In fact, it can 
run certain key matrix computations as 
fast or faster than supercomputers cost- 
ing over 10 times as much. 

Whether you’re looking to upgrade 
your existing FPS-164 — or searching for a 
complete new system — you won't find 
supercomputer performance for one 
million dollars or less anywhere else. 

What’s more, the FPS-164/MAX is 
backed by the considerable resources 
of Floating Point Systems. With 21 field 
service offices world-wide, full remote 
diagnostic capabilities, and a record of 
product quality and reliability second to 
none, you can be sure the FPS-164/MAX 
will be up, running, and ready to meet 
your problem solving needs. : 

For complete information and spe- 
cifications, call toll free, 1-800-547-1445. 


rs = = FLOATING POINT 
| »SYSTEMS, INC. 

PO. Box 23489 

Portland, OR 97223 


(503) 641-3151 
TLX: 360470 FLOATPOIN BEAV 
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SPECIAL 
REPORTS 


Increasing demands for choices of speed, power, and packages 


are turning vendors to systems approach 


L] by Henry A. Davis 


riven by the continuing demand for ever increasing 

functionality per integrated circuit, semiconductor 
manufacturers are turning to systems experts in order to 
choose the right set of features. With memory designs 
hitting device densities of more than a million, and mi- 
croprocessors, peripherals, and interface circuits nearing 
half a million transistors per circuit, designers are turn- 
ing to sophisticated computer-aided design systems and 
more regular design techniques to deal with the basic 
issue of chip density. 

Along with increasing circuit densities comes a host of 
tough technical problems: increased power dissipation, 
longer test times, more demanding tests, packaging, high- 
er design cost, and tighter process control. As formidable 
as these problems are, probably the biggest hurdle is the 
choice of what exactly to do with half a million transis- 





tors. To address this issue, semiconductor component 
designers are relying on systems experts, both in house 
and at customer sites. Their product specifications have 
already given rise to multiple data configurations for 
dynamic random-access memories and promise to push 
the semiconductor industry toward greater market frag- 
mentation in all product areas. Specialization in the 
memory market is an indicator of what is to come for 
other categories of semiconductor products. 
Historically, the memory market has been made and 
dominated, to an unprecedented degree, by the DRAM. 
Now this market is fragmenting into largely separate 
markets divided according to memory types: DRAMs, 
erasable programmable read-only memories, nonvolatile 
RAMs, and electrically erasable PROMS. Within these 
groupings variety abounds, giving the system designer 


CELL SIZE um?) 


size (a). Extreme reductions in cell size of new dynamic parts require at least halving the significant process features (b). 
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choices of speed, power, size, and configuration to meet 
specific needs. 

Software has become the name of the game for virtual- 
ly every systems integrator and original-equipment manu- 
facturer. Compatibility across a variety of different sys- 
tems products has become a must. This means an 
increased amount of pressure on the semiconductor man- 
ufacturers to produce microprocessor families that are 
not only upward-compatible but also downward-compati- 
ble across central processing units. With downward com- 
patibility, designers can implement lower-cost systems by 
utilizing smaller data bus versions of the CPUs, while 
keeping true software portability. 

Early microprocessor designs, whose memory-address- 
ing capabilities were limited to 16 bits, have given way to 
a new breed of processor, designed in the spirit of true 
mainframe computers, with full addressability. Existing 
32-bit machines with 24-bit addressing will be enhanced 
to include full 32-bit addressing much like their main- 
frame counterparts. Greater numbers of transistors per 
IC allow support of virtual memory in hardware, thus 
supplanting the older, and more difficult to program, 
memory segmentation schemes. 


Microprocessors reaching limit 


Unlike memories, microprocessors have an end in sight 
for word size, with 32 bits universally accepted by manu- 
facturers as the maximum for a standard product. With 
most major manufacturers already committed to a pro- 
cessor family and the high cost of developing and sup- 
porting a new instruction set, the near-term end of pro- 
cessor offerings has been reached. 

Most new work will concentrate first on integrating 
more support chips onto the processor and then on the 
area of specialized coprocessors, such as the standard 


floating-point processors. Peripheral products will contin-_ 


ue to receive significant attention from both semiconduc- 
tor manufacturers and system designers. Major advances 
in video processing technology and peripheral controllers 
are in the works at several firms, as support for the 
powerful new 32-bit processors. 

In the analog and traditional TTL markets, hot new 
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ADVANCED LOW-POWER SCHOTTKY LOGIC 


TECHNOLOGY AND APPLICATIONS 


0.1 1 10 


complementary-MOS processes promise to give older bi- 
polar processes a run for the money. Full TTL sink-and- 
source compatibility is now available from CMOS-equiv- 
alent parts, implemented with a new variant of the old 
metal-gate CMOS process. As pin-for-pin replacements 
for bipolar parts, these parts offer the same propagation 
delays as their rivals but at a lower power dissipation, 
giving designers an alternative that allows full operation- 
al speed for high-performance processors, but without 
the power penalties. (While CMOS is making its way 
into the analog world, bipolar is still the king of preci- 
sion for operational amplifiers and other parts requiring 
close-tolerance resistors and high gains.) 

National Semiconductor Corp., Santa Clara, Calif., has 
built precision 12-bit analog-to-digital converters in a 
CMOS process that is compatible with logic implementa- 
tion using laser-trimmed resistors. Intelligent ADCs and 
related parts are likely to replace the expensive trimming 
operation in the next year. These intelligent parts will use 
programmable bits to select corrective components for a 
high degree of linearity. 

Driven by the availability of improved computer-aided- 
design tools, semicustom and custom design approaches 
are finally becoming accessible to the mass market of 
mid-volume systems manufacturers. With the process 
technology lag shortened from several years to as little as 
six months, both the semiconductor houses and their 
customers can afford to utilize the relatively fast design 
turnaround of CAD to rapidly bring products to market. 

Standard cells, a concept for over 10 years, are now a 
reality at most every custom supplier. Libraries of more 
than 300 fully characterized cells are becoming common 
and will continue to be refined, especially as block rout- 
ers are delivered this year. 

An important trend in the standard-cell library area is 
the inclusion of microprocessor cores. Typically an indus- 
try standard part, these cells are supported by glue logic 
cells as well as application-specific cells such as speech 
synthesis, analog circuitry, and high-density standard 
memories. Furthermore, EEPROM and PROM technol- 
ogies are likely to be added over the next few years to 
the cell libraries. 


WORK STATIONS SUPERCOMPUTER 
CONSUMER _ MINICOMPUTER MAINFRAME 
PERSONAL COMPUTER VIDEO TERMINAL RADAR 


EMITTER-COUPLED LOGIC 


ADVANCED SCHOTTKY LOGIC GALLIUM ARSENIDE 
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SOURCE: TEXAS INSTRUMENTS 


Systems trends. Technology is rapidly improving system capabilities. In order to keep up with the trend, semiconductor designers are turning to 
systems approaches to exploit the appropriate technologies for the specific application. 
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LOGIC AND MEMORY 


Process advances in CMOS and bipolar 
enhance speed and density 





sually, semiconductor technology is driven by mem- 

ories and memory needs. Logic parts generally do 
not place as high a demand on processing and can be 
implemented with the geometries suitable for memories 
and their associated basic process (see “Playing the pro- 
cess game,” p. 63). Yet process advances continue to im- 
prove the capabilities of logic parts. One trend is the 
replacement of standard bipolar parts with equivalent 
CMOS parts. 

For example, Zytrex Corp., in Sunnyvale, Calif., using 
just eight mask steps in a double-metal, scaled-metal-gate 
CMOS process, has produced pin-for-pin, fully TTL- 
compatible parts that have identical or better drive char- 
acteristics than their large-scale counterparts. Gate prop- 
erties such as those of silicon gate processes are achieved 
in the 2-um self-aligned process. Power and ground for 
the devices get bussed on one level of metal, while the 
other level carries signals at right angles. 

The process yields a 1.5-ns gate delay for a two-input 
gate, with a fanout of 2. Both the n and p transistors are 
the same size with an effective channel length of just 1.2 
um. Guard lines are used extensively in the designs to 
minimize latchup. On the drawing board at Zytrex are a 
number of large-scale-integration parts, including a mi- 
croprocessor targeted at 110 mils on a side. This com- 
pares with 180 mils for its bipolar equivalent. 


Bipolar upgrades 


Meanwhile, bipolar processes are going through up- 
grades to make switching times even faster. Standard 
TTL components, though upgraded as the process is 
improved, are based to a large extent on process technol- 
ogy that is more than 10 years old. Still, the faster 
switching times and lower power consumption of ad- 
vanced low-power Schottky, advanced Schottky logic, 
and Fairchild Advanced Schottky TTL are squeezing the 
older bipolar families out of new designs as well as out of 
many existing sockets. 

Clever circuit design in Texas Instruments Inc.’s Im- 
pact lines allow internal feedback to compensate for driv- 
ing backplanes and similar loads with minimal edge rates 
while still meeting speed requirements. The Dallas firm’s 
approach uses internal compensating diodes to kill sup- 
ply current spikes and pnp inputs to reduce input current 
loading. The standard bipolar process for ALS and AS 
work with 4-um feature sizes and densities of about 3.5 
mils? per transistor. The new Impact technology pushes 
the feature size down to 2 wm with 4 wm metal pitch. 


Forerunner. This 256-K dynamic RAM chip now in production by IBM 
probably is a model for a forthcoming megabit RAM in development. 
This chip measures 5.13 mm by 9.85 mm. The odd structures in the 
center are solder bumps for mounting on a ceramic substrate. 
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This improvement in the process yields transistors that 
fit into a chip area of just 1.05 mils’. 

Read-only memory products continue to lead the tech- 
nology in memory size, with 1-Mb chips now out. Ultra- 
violet erasable programmable ROMs are on their way to 
512-K, with 1 Mb just around the corner. Both MOS 
EEPROMs and their bipolar cousins have reached the 
64-K level, to the surprise of early market watchers. 
Nonvolatile RAMs have reached the 4-K level and are 
establishing themselves as a workable product. 

Despite their position as the density king of memories, 
ROMs continue to have significant drawbacks for the 
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Bipolar lives. T|’s bipolar process migration for logic has reduced transistor area by more than 
a factor of three and feature size to 2 wm. The advanced bipolar processes, like their MOS 
counterparts, require direct step on wafer to achieve process repeatability and yield. 


systems designer, namely the chip’s inherent unalterabili- 
ty. With 1 Mb of program space, software errors have 
become a major concern for any company; in 128-K 
bytes, programmers can expect from 30 to 300 errors. 

Toshiba Corp., Kawasaki, Japan, turned to a p-well 
CMOS static circuit to produce an 80-ns, 1-Mb ROM. 
Individual memory cells are packed into an area less 
than 34 mils* using 2-uwm design rules. The high speed 
comes from a combination of sense-amplifier design and 
reduced parasitic capacitance at the sense nodes. 

To handle bit errors in ROMs, Oki Electric Industry 
Co., Tokyo, turned to a fully redundant ROM design for 
their 1-Mb chip. Four times as large as a standard nonre- 
dundant ROM, it has an access time of 10 ps. Laid out 
in n-MOS, the circuit uses relaxed design rules intended 
to not push the process technology. Using this experience 
and advanced lithography techniques, Oki claims to have 
developed and completed pilot production of a 4-Mb 
ROM in a joint effort with Nippon Telegraph & Tele- 
phone Public Corp. 

Motorola Inc., Schaumberg, IIl., handles ROM custo- 
mization by mixing ROM and EEPROM technologies. 
The combination part comes in two different versions, 
depending on whether programmable redundancy is de- 
sired. Both parts are compatible with 128-K ROMS and 
EPROMS and have a static power-down mode that is 
enabled by selecting both output-enable and chip-enable 
high. While the MCM836E16 is configured as 16-K-by- 
8-bit chip with 2-K of EEPROM and 14-K of ROM, the 
MCM6836R16 adds a 256-byte memory block that can 
replace a 256-byte block in either EEPROM or ROM. 


Improved wafer yields 


Error-correction circuitry expanded Hitachi Ltd.’s 1- 
Mb ROM by about 20% and lengthened access times, 
but allowed improvements in wafer yields of almost 
300%. Arranged as a 32-bit-wide array, the ROM needs 
six check bits to fully correct single bit errors in about 
15% more time than the uncorrected ROMs. 

Mostek Corp., Carrollton, Texas, plans a 1-Mb ROM 
in a 64-K-by-16-bit configuration for the new generation 
of processors. The proposed 28-pin package would ac- 
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commodate even larger chips when 
they arrive. Emitter-coupled-logic 
technology with access times of 10 ns 
keeps bipolar processes at the fore- 
front for fast PROM products. The 
less exotic TTL technology has about 
half the speed of ECL, with smaller 
PROMs in the 20-ns range. Large 
arrays up to 8-K by 8 bits have typi- 
cal access times of 40 to 70 ns while 
consuming under 1 W; low power 
dissipation is generally achieved in 
the standby cycle. The tough design 
problem is minimizing delay paths 
through the chip’s periphery. 

Vertical fuse structures used by 
Fairchild Camera & Instrument 
Corp., Fujitsu, and Signetics rely on 
a diffused eutectic aluminum process 
and oxide-isolated transistors to 
short-circuit the transistor junction 
during the programming process. A high current is 
passed through a forward-biased junction of the pro- 
gramming transistor to achieve the aluminum migration. 
This technology will lead to 64-K PROMs, which will 
reach the market in 1985. 

Raytheon Co., Lexington, Mass., uses amorphous sili- 
con to program its vertical fuse structures with less than 
half the current of other approaches. Production on a 16- 
K PROM is expected to begin by the end of the year. 
Combined with oxide-isolated transistors, the amorphous 
silicon approach could make it possible for designers to 
fit a 64-K PROM into just 40,000 mils’. 

An experimental 1-Mb EPROM from NEC Coprp., 
Tokyo, uses advanced lithographic techniques to achieve 
1.2-um design rules on a par with very high-speed inte- 
grated-circuit processes. The chip can be used in either 
an 8- or a 16-bit bus system by using a bus control pin. 
Though the 1-Mb level in an EPROM is impressive, only 
Intel Corp., Santa Clara, Calif., and American Micro 
Devices Inc., Sunnyvale, Calif., can deliver products at 
the 512-K level. Both companies use plasma etch in a 2- 
uum process. 

Seeq Technology Inc., San Jose, Calif., uses a 1.5-um 
CMOS to build its 256-K EPROM. With programming 
voltages in the 12-V range, the part can be programmed 
in about 500 us per byte. An epitaxial layer minimizes 
noise and latch-up risk in the two-polysilicon-layer, n- 
well process. Toshiba will release a comparable part this 
year using 2-um design rules. Access time is 100 ns 
compared with Seeq’s 125 ns, but the chip is 75% larger. 
A self-aligned diffusion in a p-epitaxial layer is used for 
both the memory element and the sense amplifier. Intel 
and NEC are working to produce on-chip charge pumps 
as a way to eliminate the multiple voltages required for 
programming. Since the floating gate construction re- 
quires little current for programming, success in the next 
few years is likely. 

Meanwhile, Oki is attempting to make plastic parts 
with an erasure window, as a cost reduction Strategy. 
Thermal mismatch has always been a problem for plastic 
EPROMS, but with good hermetic plastics available, the 
goal appears attainable. 
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Playing the process game 


While this article makes constant reference to feature sizes 
in various processes, there has always been a debate 
concerning what constitutes the size of a process. Many, 
but not all, manufacturers refer to gate dimensions as the 
primary feature. In this sense, it is possible to have a gate 
with a 3-m drawn line produce a 2-um etched line and a 1- 
um line after further processing. These different measures 
are generally referred to as drawn, actual, and effective. 
How a particular manufacturer describes his process de- 
pends on the intended use and how it is to be marketed. 
Few suppliers use drawn size as their stated measure, since 
printing and etching steps can make a substantial differ- 
ence to the circuit. Conservative measurements deal pri- 
marily with actual gate width while more aggressive market- 
ing will refer to effective gate width. Occasionally, both 
figures will be given so that it is easier to compare 
processes. 

The measure of interest depends largely on the intended 
use of the process. Small effective lengths will yield a faster 
transistor but will not affect die size, while finer line widths 
will achieve a smaller and faster part. Gate size in most 
chips contributes relatively little to circuit area and is there- 
fore, from a size standpoint, not important. Examination of 
actual circuit layouts shows that for newer designs, upwards 
of 85% of the device area is frequently consumed by 
interconnection metal. Thus, while gate width is important 
for speed issues, the size of interconnecting lines deter- 
mines die size. Simply measuring metal line width is not 
sufficient, since there must be a space between metal lines. 

Pitch refers to the distance from one edge on a metal line 
to the corresponding edge on an adjacent line. This size 
directly affects the number of gates that can be placed on 
the device. A process that has 3-u~m metal lines but 4-um 
spacing has a 7-j.m metal pitch. 

To see how pitch affects die size, consider two competing 
processes: one with 3-.m gates and 7-um pitch, the other 
with 2-um gates and 6-um pitch. Both processes could 
have the same effective gate size and therefore the same 
speed, but the real difference is in chip area. While gate 
area reduces in size from 9 to 4 mils? (55%), the chip area 


EEPROMs were an apparent oddity in the memory 
race for many years. While an important technology, 
EEPROMs had significant problems of slow access times 
and the need for multiple power supplies due to the p- 
channel metal-nitride with which they were implemented. 
N-channel and silicon gate technologies allow EEPROMs 
to achieve reasonable access times and to use fewer pow- 
er supplies. Still, EEPROMs use at least twice as much 
silicon area to implement each memory cell, when com- 
pared to EPROMs. 

Exel supplies a fast (55 ns) 32-K CMOS EEPROM 
that competes favorably with bipolar access times. Active 
current (90 mA) is about half that of the bipolar part. 
Though only 100 storage cycles are possible, it is still an 
effective PROM replacement. 

On the other end of the spectrum, Seeq has incorporat- 
ed an error-correction circuit into its design to permit up 
to 1 million write cycles. Theoretically, the circuit could 
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will only see a 27% (49 to 36 mils2) reduction. 

Circuit shrinks are sometimes offered as an upgrade path 
for new processes. However, there are penalties associat- 
ed with designing a shrinkable process. In order to shrink, 
which is a purely optical procedure, the original circuit must 
be made oversize in several areas. First, pads must be sized 
up according to the shrink factor; a 50% shrink to yield a 4- 
mil pad requires the drawn pad to be 6 mils. Second, a 3-~m 
and 2-um process pair usually does not shrink all dimen- 
sions equally well. Staircase effects of successive etching 
steps on the surface of the die precludes linear reductions 
in line spacing and widths for optimal processes. The result 
is that the original circuit must be made oversize relative to 
the 3-um process in order to shrink to the 2-~m process 
optimally. 

Smaller line widths do in fact have benefits even when 
they are not coupled with reduction in spacings. Smaller line 
widths means more open space on the die and therefore a 
better yield as compared to the same pitch with larger lines. 
Sometimes, as in the case of gate arrays, the goal of finer 
lines is to reduce gate lengths even though the overall die 
size remains unchanged. : 

Other approaches to minimizing die size include multiple © 
layers of metal and silicides for poly interconnect. While 
silicides reduce the resistance of poly by a factor of 10, 
metal is still lower by another factor of 10. For this reason, 
and process simplicity, many manufacturers are providing 
double- and even triple-level metal. The drawback to multi- 
ple layers of metal is the increasing pitch for each metal 
level due to staircase effects. 

For CMOS, increasing emphasis is being placed on 
stacked transistor arrangements. This eliminates both a 
transistor and interconnects from the planar area. Bipolar 
has used silicides and multiple levels of metal for more than 
a decade. Like MOS structures, metal pitch has an impor- 
tant effect on die size. Performance, however, depends 
mostly on base-emitter spacing, base resistance, and junc- 
tion capacitance. Most approaches to lowering capacitance 
use sidewall oxide isolation and poly. Resistance can be 
lowered by moving the base and emitter closer together. 


be programmed as many as 10 million times. Incorporat- 
ing such circuitry levies a 20% area penalty, though 
access time reaches a respectable 100 ns. The process 
relies on an 85-A tunnel and 400-A interpoly dielectric 
to give short programming times of 1 ms per byte. 

In the 10,000-storage-cycle range, several manufactur- 
ers are competing with products having varying system 
features. NCR Corp., Dayton, Ohio, uses a 16-byte page 
register to allow up to 16 bytes to be written in 10 ms. 
Motorola has no page register but offers an access time 
of 150 ns, almost twice as fast as the NCR part. 

Hitachi addresses the issue of programming time by 
implementing their 64-K EEPROM with very thin oxide 
and double implants in the source and drain for higher 
breakdown voltages. The higher breakdown voltage 
drops programming time to just 2 ms, including erase 
and write. Inmos Ltd., Bristol, UK, chose to add a 
dedicated processor to their 64-K part to control operat- 
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He started MOS from scratch 


Some 21 years ago, Frank Wanlass literally scratched out 
the first reliable MOS transistor with a tungsten wire. Today, 
he is still hard at work establishing MOS as the most 
versatile technology for making semiconductors. 

In 1963, MOS was a curiosity. The first circuits, made by 
RCA Corp., New York, from cadmium sulfide and cadmium 
selenide, were notoriously unstable. Wanlass, a freshly 
minted PhD out of the University of Utah, Salt Lake City, was 
at the legendary Fairchild Camera and Instrument Corp. 
research lab in Mountain View, Calif., trying to duplicate the 
RCA circuits in silicon, with 
small success. Fairchild had 
the newest electron-beam 
evaporation equipment, and 
someone had coated a wafer 
with platinum, which cannot be 
etched. In desperation, Wan- 
lass used a fine tungsten wire 
to draw the circuit by hand— 
and it worked. 

Encouraged, he fabricated 
some circuits from aluminum, 
which had previously been sus- 
pected as a source of contami- 
nation, and found that they 
worked too. “It turned out that 
the contamination had come 
from the sodium, which had 
been used to coat the filaments 
that were previously used in 
evaporation,’ Wanlass recalls. 
“Sodium was the culprit that 
was causing the gate region to 
drift. That was the first break- 
through in MOS.” 

It was immediately obvious, 
Wanlass says, that if p-channel 
devices could be made, n-channel devices were also possi- 
ble. He began developing the idea of complementary-MOS 
logic, and received the first CMOS logic patent. He was 
supported at first by Gordon Moore, his boss at Fairchild 
research and development, but the management at Fair- 
child—then at the top of the heap with its bipolar DTL 
logic—wasn’t interested. After a while, Moore wasn’t either, 


ing modes and support a 64-byte page register for 64- 
byte writes in 10 ms. Exel gives the user a control 
register with which to configure the programmability of 
the 64-K chip. 

NVRAMs are too new in the market to accurately 
predict their future. Large NVRAM arrays are mostly in 
the 4-K range. Mostek bucks the trend of solid-state 
solutions with their hybrid technology. Using a CMOS 
RAM and lithium batteries housed in a single DIP pack- 
age, the 16-K part is by far the densest available and has 
a 10-year data retention life. Next year, the manufacturer 
will introduce a 64-K NVRAM well ahead of competing 
approaches to nonvolatility. 

Static CMOS RAMs continue to push speeds down 
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and eventually Wanlass went looking for a company that 
was. It is ironic, he feels, that five years later, Moore went on 
to help found, along with Robert M. Noyce, another Fair- 
child alumnus, the Intel Corp., which built its success on 
MOS, while Fairchild has floundered in this market. 

Wanlass’s odyssey began somewhat inauspiciously at 
General Microelectronics (later Philco-Ford Microelectron- 
ics), which ran aground on the shoals of the Victor calcula- 
tor. This revolutionary design was based on the first com- 
mercial MOS large-scale integrated circuit, a 20-bit shift 
register. Philco-Ford couldn't 
make the circuits reliably, and 
eventually fled the IC business 
altogether. Wanlass moved on 
to the General Instrument 
Corp., New York, where he de- 
veloped a thick-oxide process 
that eventually became an in- 
dustry standard, and a nitride 
process that allowed MOS to 
interface directly with TTL. 

Subsequently, Wanlass 
founded four other MOS firms, 
developing en route processes 
for CMOS watch circuits and 
electrically alterable circuits. 
He always looked for more 
speed, chasing applications 
that were believed to be the 
sole property of bipolar ICs. 

At his newest firm, the three- 
year-old Zytrex Corp., Sunny- 
vale, Calif., he thinks he has 
caught up at last. Zytrex speci- 
fies its high-speed CMOS de- 
vices, built with an eight-mask 
process developed by Wan- 
lass, as pin-for-pin replacements for advanced TTL parts, 
and has even advertised itself with the slogans, ‘“‘Who shot 
Schottky?” and ‘Bipolar bites the dust.’’ MOS technology, 
Wanlass believes, can now replace bipolar in most applica- 
tions. But after 21 years, he’s still willing to wait a while. 
‘“There’s a lot of inertia in the bipolar camp,” he says. “‘It 
won't go away overnight.” —Clifford Barney 


into the bipolar range, while bipolar speeds continue to 
improve. A host of start-ups are pushing processing to 
the limits, to make 35-ns and faster parts available in 
CMOS. Cypress Semiconductor, San Jose, Calif., has the 
unquestioned lead in the fast CMOS memory arena with 
15-ns parts. Available in 256-K-by-4-bit, 16-K-by-4-bit, 
and 1-K-by-4-bit configurations, the parts all use 1.2-um 
geometries to achieve their speed. Similar-performance 
chips of 4-K by 1 bit and 2-K by 8 bits will be available 
soon. Meanwhile, in the larger memory sizes, Integrated 
Device Technology, Santa Clara, offers a variety of 64-K 
parts ranging in speed from 55 to 85 ns and 16-K RAMs 
at 45 ns; with the new processing to come on-line next 
year, 64-K parts will shoot into the 35-ns range. 
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Gallium arsenide may well be the technology of choice 
for SRAMs where the ultimate speed is required. GigaBit 
Logic has developed a 1-ns, 1-K RAM using depletion- 
mode field-effect transistors fabricated by direct implan- 
tation into semi-insulating GaAs. The use of semi-insulat- 
ing materials decreases parasitic capacitance and 
eliminates isolation junctions, increasing speed and yield. 

DRAMs continue to be a primary process develop- 
ment vehicle in the U.S. The development frontier at the 
moment lies at the edge of 1-Mb RAMs. Although some 
firms have shown developmental prototypes, the bigger 
memories are at least two years away from production. 
IBM Corp. has shown a laboratory version of a 1-Mb 
RAM; the part was fabricated on the same line in Essex 
Junction, Vt., that produces the recently announced 256- 
K DRAM used by IBM in its 3880 storage control unit. 

Chip dimensions of 10.5 by 7.7 mm for the 1-Mb unit 
were achieved thrugh the use of 1-wm versions of IBM’s 
silicon and aluminum oxide process. Electrical isolation 
of adjacent storage nodes and a thin dielectric of just 15 
nm increase the amount of charge stored per unit area. 
By the end of 1985, Intel plans to have samples of a 1- 
Mb part using 1-uwm CMOS process featuring 100-A 






















Ww: National Semiconductor Corp. and Texas In- 
struments Inc. joining forces in a technology ex- 
change, the National 32000 family made its bid for a 
share of the emerging 32-bit microprocessor 
market. The 32000 represents a unique break 
with the past. 

For its entry into this highly contentious 
arena, National followed the dream of every 
chip architect: a clean design based solely on 
technical considerations, and not beholden to 
previous generations. The result is a family of 
processors that are upward- and downward- 
compatible with previous processor genera- 
tions, with full 32-bit features. The Santa 
Clara, Calif., company took somewhat of a 
risk in choosing to delay the introduction of — 
parts until the complete package—support 
software; timing circuit; interrupt controller; 
and memory-mapping, floating-point, and 
central processing units—was available. The 
follow-on advanced CMOS processor, 32432, 
is scheduled for availability during the middle 
of 1985. TI’s signing on as the first alternate 






Full measure. Although late entering the market, Na- 
tional Semiconductor Corp.’s 32032 was the first full 32- 
bit design to be offered. The chip relies ona single 32-bit 
data bus to route data to user-accessible and internal 
registers. 
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MICROPROCESSORS AND PERIPHERALS 


Competition—and technology exchange—heats up 
in the 32-bit microprocessor arena 






oxides. One major issue in the 1-Mb race is the package’s 
shape and size. Two proposals are on the table, one for a 
square leaded chip carrier and another for a skinny dual 
in-line package. 

In the area of 256-K n-MOS DRAMs, Motorola has 
switched from a part designed with silicides to a triple- 
polysilicon process. With the 256-K part, the MCM6256, 
Motorola joins National Semiconductor in the triple-poly 
camp. Intel’s 256-K part is their entry into the CMOS 
DRAM market. Using their advanced process called 
CHMOS-III-D, a 1.5-wm, n-well process utilizing 250-A 
gate oxides, the Intel part features fast ripple and static 
column modes that result in almost a fourfold improve- 
ment in access time to 15 million bits/s [E/ectronics, June 
14, 1984, p. 138]. 

The resulting design uses one twentieth the current for 
data retention as compared to existing n-MOS designs. 
The process, which keys off Intel’s HMOS-III standard, 
requires the use of direct-step-on-wafer and dry-etching 
processes. A p-type epitaxial layer on a heavily doped p- 
type substrate hosts an n-well to solve latchup and allow 
for the more compact n-channel memory arrays. Use of 
an n-well makes very low soft error rates possible. 






source assures customers of reliable supplies of the pro- 
cessor and its support devices. The second-source deal 
covers all National 32000 parts, as well as the right to 
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remarket or manufacture software and systems support. 
The Dallas firm will be adding peripherals to the line but 
has not yet revealed what is on the drawing board. Both 
companies have adopted a kit approach to the product 
line in which one vendor can supply all components. 

Motorola Inc. redesigned the layout of the 68020 32- 
bit processor in midstream, using about 20% p-type tran- 
sistors after determining that the part would run too hot. 
Still, the Austin, Texas, design group came in within four 
months of schedule and produced a part that will operate 
consistently at the design goal of 16 MHz, with parts 
binning out at faster speeds. Incorporating a 256-K-byte 
on-chip cache, the 68020 can take advantage of program 
locality to speed up execution of loops and also minimize 
the effect of wait states. 


8-bit partners 


In the 8-bit processor area, Gould AMI, Santa Clara, 
Calif., teamed up with Zilog Inc., Campbell, Calif., to 
produce a combination Z80 and read-only memory to 
help minimize system costs. The part, designated $83, 
contains personal CP/M in ROM code. Custom coding 
can also be programmed into the masked part. 

Motorola Inc. took a different approach to system cost 
in producing the 68C11, a single-chip microcomputer. 
Designers at the Semiconductor Division in Phoenix rec- 
ognized that the majority of silicon area was consumed 
by interconnections. In an effort to shrink die size, the 
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Talker. This speech chip is representative of the new 
wave in microprocessor peripherals. Consisting of a 
reduced instruction set computer (RISC) and special- 
ized speech processor, the device offloads a special- 
ized function from the main system CPU. 


design team made the CPU bus interconnec- 
tions in serial form, with a resulting drop in 
die size to less than that of many 4-bit micro- 
controllers. About 15% of the 68C11’s area is 
dedicated to interconnects, in comparison to 
more than half for other processors. The chip 
has 512-K bytes of electrically erasable pro- 
grammable ROM, 4-K ROM, 256-K bytes of 
random-access memory, 8-bit analog-to-digi- 
tal converter, and four input/output ports, all 
contained in the equivalent of 75,000 transis- 
tors. Because the part is made with Motoro- 
la’s EEPROM process, the ADC can take 
advantage of the double poly to make capaci- 
tors in a poly-poly configuration. The poly- 
poly capacitor eliminates parasitic capaci- 
tance to the substrate, thus gaining better 
power-supply noise rejection. : 

Peripherals are becoming intelligent. Na- 
tional currently uses laser-trimmed resistors 
for its 1205 12-bit ADC. In the future, the 
trimming operation will be replaced by more 
on-chip intelligence. The 1205 is representa- 
tive of a trend toward adding digital circuitry 
to what has previously been only analog. TI 
has a new speech-processing chip that com- 
bines an 8-bit controller, voice-synthesis con- 
troller, 64-K ROM, and 32-K bytes of RAM, 
all on a single CMOS chip. The part, not yet 
in production, features oversampling capabilities and 
variable frame rates for better-sounding speech. 

TI also developed an application-specific processor for 
telecommunications. The integrated circuit consists of 
over 140,000 transistors in a 2.4-um n-MOS process 
featuring 400-A gate oxides. TI’s strip-chip architecture 
technology allowed designers to fit a 16-bit CPU, 1,408- 
by-18-K data memory, and error-detection circuitry onto 
the 114,000-mil’ chip. 

Companies such as Motorola and National hold a 
distinct advantage over one-process houses in the high- 
speed peripheral area, where both MOS and bipolar tech- 
nologies are required to achieve both speed and power. 
National has developed a four-chip set for hard-disk 
control. The data separator/disk-pulse detector is imple- 
mented in bipolar using oxide-isolation for the 5-V part. 
For low power consumption, CMOS is used in the enco- 
der/decoder and disk data controller. 

Memory management has become an increasingly im- 
portant issue for the new 32-bit processors. While Na- 
tional brought out a traditional virtual-memory control- 
ler right out of the chute, Motorola chose to delay the 
introduction of its part until the middle of 1985. As a 
result, there has been a proliferation of memory-manage- 
ment devices for the 68000 family. In addition to the 
three that will be offered by Motorola—the 68451, 
68851, and an M68KVMMB board—second sources for 
the CPU have announced their own memory managers 
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with different features. Signetics is using 2.5-wm CMOS 
to produce a family of memory controllers. One part 
services the 68010 and the other the 68020, but both 
have over 90,000 transistors. A third chip will be sam- 
pled before the end of the year—ahead of Motorola’s 
mid-1985 target. 

In the 68000 family, Mostek Corp., Carrollton, Texas, 
announced the 68200, a single-chip microcontroller based 
on the 68000 instruction set. Because the instruction set 
is not 100% compatible, the part is not regarded by 
Motorola to be in the family. Nonetheless, the part is 
significant if only for its capabilities. Implemented in 








CMOS, the part executes a 16-bit add in just 500 ns and 
fits into a 48-pin dual in-line package. 

Other specialized functions are forthcoming from a 
variety of vendors. While not pushing process technol- 
ogy, the parts do offer significant benefits to systems 
designers. Gould and Motorola both offer bandpass, low- 
pass, and high-pass programmable filters in CMOS, 
many of them subsets of telecom parts introduced some 
years ago. High-precision filters, impedance matching, 
quality operational amplifiers, and high-speed circuitry 
are among the demands placed on any company wishing 
to offer such parts as single chip codecs and modems. 


Packages and performance considerations 
motivate new design approaches 





uto-zero, analog-to-digital, digital-to-analog, and re- 

lated sample-and-hold parts moved forward as a 
group. Complementary-MOS a-d converters are taking 
advantage of switched-capacitor techniques to offer auto- 
zeroing and calibration. 

EG&G Reticon of Sunnyvale, Calif., 1s using n-MOS 
in a 10-bit ADC, the R5640, which features a switched- 
capacitor anti-aliasing filter and uses a charge-pump neg- 
ative-bias generator to handle =£5-V signals while operat- 
ing from a single supply. The n-MOS process includes 
double poly so that high-precision capacitors, typically 
matched to within 0.1%, can be made. 

National Semiconductor Corp., Sunnyvale, will an- 
nounce a 12-bit, 100-um ADC with on-chip sample and 
hold this year. Operating from a single 5-V supply, the 
part will be fabricated in CMOS and come in both 12-bit 
and 8-bit bus versions. The ADC910 from Precision 
Monolithics Inc., Santa Clara, Calif., also features dual 
bus configurations, but is made in a bipolar process to 
achieve a 6-us conversion time. External precision refer- 
ences allow control of the reference voltage and clock. 
Texas Instruments Inc., Dallas, introduced an a-d, d-a 
pair for their TMS 320 digital signal processor. Fabricat- 
ed in n-MOS, the chips include filtering with 16-bit mon- 
otonicity, resolution and differential linearity. For the 
DAC, TI uses a (sin x)/x correction filter and a smooth- 
ing low-pass filter. The a-d part uses the same low-pass 
filter for anti-aliasing. 

Processing geometries in the bipolar parts are follow- 
ing a downward trend similar to that of MOS. TRW 
Inc., Cleveland, is moving from a 2-um_ single-metal- 
layer, triple-diffused bipolar process to 1-uwm double met- 
al. Motorola Inc.’s Semiconductor Division in Phoenix, 
Ariz., is reworking parts from its 5-wm emitter-coupled- 
logic process to the newer MOSAIC process with 1-um 
features. Tektronix Inc., Beaverton, Ore., is using gallium 
arsenide to produce 5-bit performance with efforts con- 
tinuing in the pursuit of the full 8-bit range. 

High-pin-count parts in digital components have 
forced a move to more space-efficient leaded chip carriers 
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and pin-grid-array packages. As a result, many compa- 
nies are spending more on discrete packaging and repack- 
aging than they are on basic device development. The 
chip carrier diodes from Motorola, power single in-line 
package from Panasonic Industrial Co., Secaucus, N.J., 
and other chip-carrier discretes allow tighter packing, 
and in many cases, autoinsertion. 

Packaging continues to be the limiting factor in power 
devices. New packages from Motorola allow increased 
dissipation in support of higher current devices: they 
became the first supplier of VDE (European safety stan- 
dard) approved triacs with the introduction of their 450- 
V part. Siemens AG, Munich, nearly doubled the current 
capability of its thyristor line with the BSt U 68H. 

The increased current and voltage capabilities come 
from a combination of a large silicon wafer and a ceram- 
ic package 150 mm in diameter. Termed a hockey puck 
because of its thick disk shape, the package is used by a 
number of manufacturers. Siemens puts a phase-con- 
trolled silicon controlled rectifier into a 36-mm disk for 
their model 240. The part commutates 255 A average 
and 4,500 surge. On the high end, the 350 handles 350 A 
average and 7,500 surge and is rated to 600 V. Power 
Semiconductors offers a 122-mm hockey puck for its 
J3000. A hefty 3345-A root-mean-square can be con- 
trolled by the device with higher dc levels possible 
through the use of water cooling. 

Westinghouse Electric Corp., Pittsburgh, offers a high- 
rating, fast turn-off SCR in a 100-mm puck (TA2F). The 
part turns off in just 40 ws and can handle 1,400 A 
average at a maximum 1,800 V. While the package is 
very efficient for heat transfer, it consumes a large 
amount of space and is difficult to mount—Siemens’ Bst 
U 68H, for example, requires 15,000 lb of contact pres- 
sure. Stud-mounted devices are easier to°package in a 
system but offer lower dissipation characteristics. Wes- 
tinghouse offers a T700 series that handles up to 550 A 
rms at blocking voltages of 2,200 V. 

Power MOS FETs are gradually catching up with 
bipolars in market share, but the MOS FET’s on resis- 
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tance leads to greater power losses than for bipolars. 
Their advantages: ease of drive, due to their high imped- 
ance; faster response, since they are not burdened with 
minority-carrier stored charge like bipolar; and freedom 
from secondary breakdown, so maximum operation is 
governed only by permissible power dissipation. 
Motorola is using TMOS and CMOS to produce its 
SMARThpower product line. One part, the 2005, employs 
CMOS circuitry to control temperature and voltage sens- 
ing on a TMOS power device. The TMOS transistor has 
a square-shaped active area, unlike the triangular-shaped 
HEXFET and TEXET devices offered by International 
Rectifier Corp., El Segundo, Calif., and it features verti- 
cal drain current flow. Capable of handling current of up 
to 15 A continuously, these TMOS devices are vertical 
MOS structures designed to replace the bipolar devices in 


earlier high-power control circuits. 

Switching regulators in the 10-to-150-W range are 
forthcoming. Low on-resistance MOS FETs from Sie- 
mens use submicrometer channel lengths to achieve max- 
imum on resistances of 0.2 1. RCA has produced a 
series of logic-level MOS FETs using a 5-V gate drive. 
Devices range from 1 A at 200 V to 12 A at 100 V. 

A new type of power device aims to overcome the 
relatively high on resistance of MOS FETs and high base 
current requirements of bipolar transistors. General Elec- 
tric, RCA, and Motorola all produce devices that use a 
process similar to that of MOS FETs but adds an n 
epitaxial layer grown on a p substrate to eliminate much 
of the on resistance. To achieve the reduction, excess 
holes and electrons modulate the epitaxial region 
conductivity. 


















| APPLICATION-SPECIFIC ICs 







ustom integrated circuits are losing their reputation 
for riskiness and long development times. Full hand- 
drawn custom layouts are still done for very high-volume 
consumer electronics parts, but premier value-added 
manufacturers can now use the same technology with 
much lower risk. 

Computer-aided-design systems like Daisy, Valid, 
Mentor, and computer-aided engineering allow systems 
designers to become silicon designers with a minimal 
training. Perhaps more important for the designer, data- 
bases are portable from one manufacturer to another, 
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Improved computer-aided-design tools 
mark custom-integrated-circuit progress 
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giving true second sourcing at the design level. Gate 
arrays in complementary-MOS and bipolar provide a 
quick and relatively low-cost entry into custom design. 
Typical design tools include macro libraries of standard 
TTL functions that can be specified by the designer, and 
standard cells to allow the designer to implement more 
efficient devices, though they entail additional masks that 
add cost (Fig. 5). 

However, most standard cell manufacturers have add- 
ed processor cores and other big building blocks to their 
systems. ZyMos Corp. brought the Intel 80C49 core to 
its family as a result of a cross li- 
cense. Motorola Inc. and Gould- 
AMI, among others, are adding the 
basic elements of their standard 
product offerings to their standard 
cell libraries. Analog components, 
switched-capacitor filters, LPC-10 fil- 
ters, erasable and electrically erasable 
read-only memories, memory blocks, 
and other specialized functions 
round out many libraries. Unlike 
gate arrays, standard cells are not 
very portable between vendors, but 
with the flurry of cross-licensing be- 
tween companies there should be no 
problem in finding a second source 
for any given design. 

One of the most powerful forces in 






























5. Semicustom trends. This chart of gate 
count versus feature size shows the ranges 
of silicon efficiency for the three approaches 
to application-specific ICs. Minimum feature 
sizes are coming down for all three 
approaches. 
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An apostle of silicon compilation 


John Gray has a mission. He is busy spreading a gospel 


which, as he sees it, will eventually be accepted and 
overturn existing methodologies for microcircuit design, cut 
drudgery and time, and produce first-time-right very large- 
scale integrated-circuit designs. 

He is one of the elite band of California Institute of 
Technology alumni who, in a short but prolific period in the 
late 1970s and early 1980s, developed the ground rules for 
structured VLSI design and coined the term silicon compil- 
er. To translate these ideas into commercial products, he 


cofounded Lattice Logic Ltd. with Irene Buchanan, in Edin- — 
burgh, Scotland, in 1982, and that same year announced 


the world’s first commercially available silicon compiler for 
random logic. 

After receiving a PhD in comput- 
er science at Edinburgh Universi- 
ty, Gray, who was born in Newcas- 
tle-on-Tyne, England, moved to 
Caltech in 1979, where he direct- 
ed an industry-funded silicon- 
structures project in Pasadena. 
During that period, Caltech’s 
Carver Mead and Lynn Conway of 
Xerox Corp. produced their semi- 
nal work on structured design 
methods, An Introduction to VLS/ 
Design, and David J. Johannsen 
developed Bristle Blocks, a silicon 
compiler for laying out the data 
path of a central processor unit. 

Johannsen’s work held out the 
possibility of laying out an IC ina 
matter of hours or days, instead of 
months and years. In 1981, Jo- 
hannsen, Mead, and Edmund 
Cheng set up Silicon Compilers 
Inc. in Los Gatos, Calif. [E/ectron- 
ics, Oct. 20, 1983, p. 47]. Meanwhile, Gray returned to 
Scotland, and thus began a friendly rivalry between the two 
silicon compiler outfits. 

Though the two spinoffs share a common 1 design philoso- 
phy, their objectives are different. ‘Silicon Compilers Inc. 
set out to commercialize Bristle Blocks and they have done 


the application-specific IC area is the recent agreement 
among Texas Instruments, Signetics, and Philips to stan- 
dardize cell libraries using the Electronic Design Inter- 
face Standard, and offering the resulting cell library data 
base in 27 worldwide design centers. 

Increased government funding in the Very High-Speed 
Integrated Circuit Program and development of gallium 
arsenide technology promise to speed small chip geome- 
tries and high-speed circuits into production. Significant 
memories and logic parts have already been built in 
GaAs by GigaBit Logic, TI, and Fujitsu. In Japan, the 
GaAs technology is an important aspect of the supercom- 
puter effort. U.S. users of GaAs such as Tektronix, Mo- 
torola, and TI have concentrated primarily on instrumen- 
tation and communication applications. 
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a fantastic job of it,’ says Gray with genuine admiration. But 
he adds, ‘“‘Not everybody wants to design a data path for a 
microprocessor. Many more need to design custom circuits 
with lots of random logic.” Gray set out to win customers 
over to structured design techniques by presenting his 
compiler software in a design format with which they were 
familiar. 

In fact, Lattice Logic’s silicon compiler, designated Chip- 
smith, is dressed up as an automatically routing gate-array 


_ system. The Chipsmith works by completing connections — 


between rows. of pre-diffused transistors and the wiring © 
channels between each row. In addition, the software will — 
generate a new gate-array structure automatically. As an 
alternative, a customer can take a — 
full-custom route. The compilation | 
software is similar in both cases, 
the only difference being that the | 
unused transistors and wiring 
channels in the gate array are 
eliminated. 
Industry reaction was skeptical 
at first [E/ectronics, July 28, 1982, — 
p. 46] but by November 1983, Fer- 
ranti Semiconductors, a pioneer- 
ing and hard-headed gate-array 
manufacturer in Oldham, Lancs., 
UK, announced that it had signed 
Lattice Logic to help develop a 
new family of autorouted gate ar- 
rays. And earlier this year, John 
Gray, who doubles as software 
designer, fund-raiser, and sales- 
man, won a first U.S. beachhead: 
Lattice Logic was awarded a con- 
tract from VLSI Technology Inc., 
San Jose, Calif., to supply its sili- 
con compiler, which VTI will redis- 
tribute as part of its compiled cell library. 
For Gray, this is just a start. Now he wants to concentrate 
on the market for third-generation supermicrocomputer- 
based work stations, and on new product development, © 
with particular emphasis on the development of silicon — 
compilers for other design styles. —Kevin Smith — 


Meanwhile, the VHSIC partnering program is moving 
from research into preproduction testing for parts such 
as static random-access memory test vehicles. TI, for 
example, has succeeded in developing a number of chips 
in a GaAs gate array. Based on GaAlAs/GaAs hetero- 
junction bipolar technology, the part contains 1,024 in- 
ternal gates with 64 input/output pads in a 3.8-by-3.56- 
mm chip. Propagation delays are typically 1.5 ns/gate at 
0.2 mW and 0.4 ns at 1.0 mW. The speeds are similar to 
those of emitter-coupled logic but at one fifth the power. 
Molecular beam epitaxy is used to grow the heterojunc- 
tions on 2-in. wafers with ion implants to control doping 
and planar isolation. LJ 





Henry A. Davis is an independent consultant and writer. 
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THE SUCCESS OF YOUR MEMBRANE 


SWITCH DEPENDS ON ELECTRONIC 
RELIABILITY AND GRAPHICS EXCELLENCE. 








Ever wish you could get both from one supplier? 
Now you can. 


Switch to EECO. Your membrane switch panel is 
an electronic component. For over two decades, EECO 
has been an innovative leader in component techno- 
logy, providing you with top performance thumbwheel 
and PCB mounted switches. We added the EECOflex® 
line to meet your demand for membrane switch panels 
from a true electronics manufacturer. Since 1977, we 
have been specified into rigorous medical and process 
control applications. Today our membranes are built 
entirely in-house for optimum control over processes 
and materials. Which guarantees the kind of quality 
that. creatés a quality image for your product. And 
business for your company. 
Rely on our circuitry. EECOflex two-layer fully 
laminated SWitch circuits are screen printed on heat 
dzed polyester. Conductors are always fully cured. 
A shielding is available to block out EMI and 
interference. State-of-the-art CAD equipment 
3 
ates a prototype design with precision and speed 
iaily within 4 weeks after we receive your drawing. 











ie $ cifcuitry is built to work for you. Every 
time: Ard Gontinue working. All switch elements are 


Talelelmelalero ia is 


70 Circle 70 on reader service card 


rated for an average lifetime of 5 million actuations. 
Look into our graphics. You'll see bold, sharp, 
accurately registered overlays. Brilliant colors matched 
to individual lighting conditions. Take a closer look. At 
some of the most sophisticated graphics features in the 
membrane industry. Features like selective texturing 
for smooth integration of readout windows. Embossed 
key surround for definitive tactile location. A snap- 
dome contact system for tactile feedback to your 
operator. These and many more custom features add up 
to the visual appeal that sells your system. Up front. 
Give us your membrane design. We’! 
implement it your way. EECO applications engineers 
work with you from Day One tomake sure our membrane 
meets your toughest design criteria. A dependable, 
professional service organization assures on-time 
delivery and follow-up assistance. Design questions? No 
problem. We’re only a phone call away with designer’s 
guides, test results and specifications. Call us at 
(602) 272-5645, TWX 910-950-0196. Or write EECO 
Incorporated, Membrane Switch Operations, 2949 
North 31st Avenue, Phoenix, Arizona 85017 for a 
product catalog. 
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SYSTEMS INTEGRATION 


ATE COSTS 
ARE SWELLING 
AS CHIPS SHRINK 








Testing fast, more complex VLSI chips drives costs up and forces critical 


decisions on expensive automatic test equipment 


he increasing use of large and very large-scale inte- 

grated circuits is driving testing’s cost contribution 
up from traditional levels, between 5% and 10%, to as 
much as 45%—and even more in some cases. At the 
same time, the rapidly rising price of test equipment has 
hit more than $1 million for a single-chip test system. In 
1984, to cope with the increased volume and complexity 
of these high-gate-count components and the products 
they populate, over $1 billion will be spent on automatic 
test equipment for chips and printed-circuit boards (Fig. 
1). By 1988, the ATE market may be more than 2/2 
times greater than it was in 1983. 

The capabilities, limitations, and cost of LSI and VLSI 
ATE for integrated circuits and pc-board assemblies are 
now having an impact on engineers and engineering man- 
agers. Product design functions are affected as designs 
are tailored for testability as well as for performance. 
Industrial engineering functions fall under the same infiu- 
ence as ATE becomes an integral part of the flow of 
material through factories. 

Quality assurance and control have been confronted 
with the large amounts of information about defects and 
fault distributions that ATE can generate. Manufacturing 
managers can use ATE information to improve their 
operations. Finally, the large investment required for 
equipment, fixtures, and software means that top man- 
agement must share in the responsibility for choosing 
ATE for LSI and VLSI ICs and pce boards. 


Critical issues 


ATE is appropriate for LSI and VLSI when it can be 
used to test chips and pce boards containing ICs whose 
gate counts exceed 10,000 (LSI) or 100,000 (VLSI). 
Among the parts in these categories are 8-bit micro- 
processors—the 8088, the 6800, the Z80, and so on— 
usually referred to as LSI chips, and 16- and 32-bit 
microprocessors—the 80186, the 68000, the 32032, and 
the rest—usually described as VLSI chips. 

ATE for LSI and VLSI parts and boards must cope 
not only with the microprocessors and microcomputers 
themselves but also with many support or peripheral 
chips. In many cases, they are even more complex than 
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LJ by Jon Turino 


the processors and thus present even more difficult test- 
ing challenges. 

LSI and VLSI ATE has been segmented into two 
broad categories: IC testers and board testers. However, 
traditional definitions are starting to blur, because ATE 
for chips is sometimes used to test boards. Moreover, the 
parts under test are, in effect, boards that have been 
shrunk onto silicon. 

LSI and VLSI ATE has been divided between two 
additional categories: benchtop systems and large sys- 
tems. In general, benchtop equipment costs less than 
$250,000 and sits on a table or workbench; large-system 
ATE commonly costs $250,000 or more and is usually 
too large to mount on a surface. All large-system ATE 
stands alone on the factory floor, sometimes housed in its 
own controlled environment. The explosive growth of 
semiconductor ATE over the past 15 years, shown in 
Fig. 2, is predicted to account for a $1.3 billion market 
for 1984. 

Several forces currently affect the selection, implemen- 
ation, use, and support of LSI and VLSI ATE. They 





~ SALES (BILLIONS OF 


1. ATE growth pains. Although automatic test equipment unit costs 
will decrease over the years, by 1988 higher unit shipments are 
expected almost to triple 1984 dollar sales, to $2.8 billion. 


71 





900 


ommeee CHIP TESTERS 
ome FUNCTIONAL PC-BOARD TESTERS 
eweee |N-CIRCUIT PC-BOARD TESTERS 


800 
700 
600 
500 


400 


SALES (MILLIONS OF DOLLARS) 


300 
200 
100 y, 


0 eontee 


1970 1972 1974 1976 1978 1980 1982 


include the shrinking of pc-board assemblies onto 4-in. 
squares of silicon, the critical need to prevent defects in 
manufactui ag, and the benefits to be gained from inte- 
grating ATE with computer-aided-design, -engineering, 
and -manufacturing systems. 

Other factors include: increased chip and board com- 
plexity; the ever-higher speeds at which they operate; 
new packaging techniques at almost every level of assem- 
bly; the forcing of design-for-test disciplines into the engi- 
neering development environment; and the pressure on 
ATE vendors to halt the dramatic rise in the cost of LSI 
and VLSI ATE capital equipment and programming. 
The expense of LSI and VLSI IC and pc-board ATE has 
gone beyond the level that small- to medium-sized elec- 
tronics manufacturers can afford—not just the expense of 
capital equipment but also of programming, fixturing, 
and support, which often runs far higher than the pur- 
chase price. 

For all these reasons, users are exploring alternatives. 
Moreover, test-engineering professionals are becoming se- 
verely disenchanted with the need continually to dupli- 
cate certain mundane activities, such as entering circuit 
models and net lists into ATE, when they can be trans- 
lated with relative ease from their CAD/CAE data bases 
into ATE language. Much attention is currently being 
paid to integrating CAD/CAE with ATE. 

New packaging technologies, such as surface-mount- 
able components, are beginning to appear in volume. In 
fact, one of the reasons for their failure to appear in force 
until now has been the hesitation of engineers who do 
not know how to test these pe boards with that old 
standby, the bed-of-nails tester (see ‘“What is VLSI test- 
ing?” p. 73). These new packaging technologies can only 
be implemented effectively through design for testability 
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2. Sharp gains. Sales of commercial ATE equip- 
ment have mushroomed over the past 15 years, with 
device testers enjoying the hardiest growth as a 
result of semiconductor production demands. 


and built-in test, the two most critical 1s- 

sues of the 1980s for LSI and VLSI ATE. 

Only with these new test technologies 

will tomorrow’s products be tested at to- 

day’s prices. Increased complexity will not 

permit any rollback in testing costs, but 

these two methods will at least provide a 

measure of control. Top management’s ig- 

l norance of—or unwillingness to admit— 

/ the huge profit opportunities created by 
/ the new techniques is still a problem. 

/ The historical lag between ATE perfor- 


/ mance and unit-under-test requirements 


has been worsened by LSI and 
VLSI. At the chip level, the hardware is 
managing to keep up reasonably well, but 
software simulation systems based on 
small- and medium-scale IC architectures 
are slipping rapidly. At the loaded-board 
level, both hardware and software require 
revolutionary approaches—perhaps ATE- 
on-a-chip for hardware and new simula- 
tion techniques integrated with CAD sys- 
tems in the software arena. 

As the product shrinks, the ATE systems used to test 
it are growing. Chip manufacturers’ demands for faster, 
more powerful, more accurate, and more sophisticated 
tests are making ATE physically larger just as floor 
Space in semiconductor manufacturing facilities is becom- 
ing more expensive. A comparison of the size ratio be- 
tween an ATE system and an IC under test is proof that 
ATE has not benefitted from the ability to pack more 
and more features and functions into smaller and denser 
packages. 

Board test requirements have also been increasing with 
greater board size. ATE systems must be equipped with 
more pin electronics to handle higher node counts. Pin 
electronics has become more sophisticated to cope with 
the higher speed and longer test-pattern requirements 
brought about by LSI and VLSI. Board testers must now 
have the capabilities once required only in system testers. 
The reason is obvious: today’s boards are the systems of 
yesterday. The next extension will be the shrinking of the 
system itself to the chip level. 


1984 


Defect prevention 


Semiconductor manufacturers learned very quickly 
that yield—the number of good devices they could get 
from a processed wafer—was the single most critical 
factor in the business. It does not matter how technologi- 
cally superior the product is; if it cannot be delivered in 
quantity and at a profit, it is useless. Much of the testing 
that goes on in chip manufacturing is aimed less at 
verifying the performance of the parts than at finding out 
what, if anything, has happened to the process when test 
results indicate a change in chip characteristics, parame- 
ters, or yield. 

ATE systems for LSI and VLSI have been tied into 
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What is VLSI ATE? 


Automatic test equipment for very large-scale integrated 
circuits is controlled by mainframes, minicomputers, or 
personal computers. It is used to verify certain parameters 
of a unit under test and to identify and isolate defects that 
may be present on it. 

At the system’s heart is the control section, consisting of 
a computer, its peripherals, and its software. Under an 
operating system, the computer executes application-spe- 
cific software that directs the system’s stimulus, measure- 
ment, and switching resources to yield the desired test 
results and data. The measurement section evaluates the 
unit’s response to directions from the stimulus section. The 
switching section acts as 
the programmable path 
network between the 
stimulus .and measure- 
ment sections. The con- 
trol section will then 
operate upon the infor- 
mation obtained from the 
measurement section 
and determine the next 
action to take. 

Typical stimulus gear 
for LSI and VLSI and 
printed-circuit board ATE 
include power supplies, signal generators, and data driver 
pins, all programmable. Typical measurement gear includes 
digital multimeters, timer-counters, and data receiver pins. 
Switching systems may be constructed either of relays or 
solid-state logic circuits, depending on the levels and types 
of signals to be routed. The stimulus, measurement, and 
switching devices and circuitry can be configured as individ- 
ual items interfaced to the control section’s central proces- 
sor or designed as integrated, multifunction electronics 
assemblies. 

ATE for LSI and VLSI chips is designated as functional, 
parametric, or a combination of both. Within the parametric 
category, ATE may be further classified as dc or ac. Func- 
tional ATE exercises only the functions of the unit under test 
and does not make specific parametric measurements 
beyond those needed to determine whether or not the unit 
works. It does not normally provide actual data about the 
parameters it uses, because it does not normally contain 
measuring instruments that can ascertain them. Pass/fail 
limits are typically programmed into the system when the 
application test program is written. 

Adding parametrics involves supplying enough hardware 
and software to provide actual measurements in engineer- 
ing units—that is, volts, amperes, and seconds. Dc parame- 
trics refers to such parameters as input current, output 
voltage, and supply current; ac parametrics includes such 
parameters as rise time, fall time, and propagation delay. 

Functional ATE can provide a go/no-go indication of 
parameters without adding actual measurements in para- 
metric units. For dc parametric approximations, one way 
this can be accomplished is to run the ATE with drive levels, 
thresholds, and loading conditions set as close as possible 
to the parametric limits of the unit under test. Some ac 
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UNIT UNDER 
TEST 





parametric approximations can be achieved by testing at a 
speed as close as possible to the unit's maximum and 
evaluating the response as soon as the ATE can capture it. 
For actual readouts in engineering units, a functional tester 
with parametic measurement capabilities is required. 

ATE for LSI and VLSI printed-circuit boards is most often 
designated as in-circuit or functional; the functional catego- 
ry is further divided between two others: static or dynamic. 
Static functional testing, carried on well below the speed of 
the unit under test, is not considered LSI- and VLSI-compat- 
ible. Dynamic testing occurs at the speed of the unit under 
test or as close to that speed as possible. 

Functional testing is 
the process of accessing 
the normal input/output 
interface of the unit un- 
der test—that is, its edge 
connector pins—plus 
whatever special access 
may have been provided 
for testing. It also pro- 
vides stimulus patterns 
and measurement verifi- 
cation that the unit 
works. This kind of test- 
ing relies on the assump- 
tion that if it does so, each component must be the correct 
one, all are installed correctly, and no process-induced 
problems exist. That assumption is generally correct. 

In-circuit testing refers to the process of accessing all the 
nodes (electrical interconnections) on a pc board and 
sequentially verifying each component’s parameters and 
limited functionality. It is based on the following reasoning: If 
every component is the correct one for its specific location, 
if all are installed correctly (that is, not placed upside down), 
and if there are no process-induced problems (for instance, 
solder short circuits caused by splashes), then it can be 
assumed that the board has been assembled correctly and 
will function. This assumption, too, is generally correct. 

An in-circuit tester for LSI and VLSI pc boards usually has 
pin electronics (drivers and receivers) that can verify the 
functionality of each LSI and VLSI part it tests. It does not, 
however, check the ability of individual parts to function 
together with the others to which they may be connected. 
Nor does it attempt to verify timing parameters. Functional 
testers usually do both, at least to some extent. 

The fixturing method used with in-circuit testers is called 
the “‘bed-of-nails” approach. A typical fixture (see figure) 
uses spring-loaded pins that touch the nodes of the unit 
under test when a mechanical, pneumatic, or vacuum 
stimulus is applied. Edge-connector fixturing is normally the 
method used with functional testers; however, it is practical 
to use a bed-of-nails fixture with a functional tester to 
provide increased visibility and control for testing and fault 
isolation. Some engineers distinguish between in-circuit 
and functional testers solely by the criterion of fixturing 
methods, but this distinction is incorrect. The real difference 
between in-circuit and functional testing lies in the type of 
testing performed. 
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sophisticated data-base 
management systems. 
Test results are analyzed, 
usually in real time, to 
ensure that defects are ‘ 
not allowed to creep into” 
the manufacturing pro- | : 
cess. Silicon wafers are, 
at best, difficult to re- 
work—and impossible in 
most cases. 

The users of LSI and 
VLSI chips have been 
slower to realize that the 
lowest testing costs are 
achieved when the fewest 
defects appear in parts 
manufactured. Perhaps 
one reason for the atten- 
tion that efficient defect 
removal has received is 
that it is relatively easy, 
although somewhat ex- 
pensive, to rework a pc ~ | ov 
board. The value added | 
to most products has 
been large enough, and 
the demand great 
enough, to let pc-board 
manufacturers build in 
the profits needed to cover the high and sometimes in- 
visible cost of this excessive reworking. 

This state of affairs is changing as users of pc-board 
ATE begin to realize that for them as for device manu- 
facturers, the greatest advantage lies in preventing de- 
fects, not in finding them. That strategy is so critical that 
quality circles and similar programs, long used in Japan, 
have for the past five years been adopted as valuable 
tools for improving the manufacturing process and reduc- 
ing the costs of troubleshooting, reworking, and retesting. 
Thus LSI and VLSI ATE for pc boards is beginning to 
take on the communications and data-base management 
attributes of chip ATE, and users of the former are 
beginning to use the data-logging and -analysis functions 


IN-CIRCUIT 
TESTERS 
$363 MILLION 


IN-CIRCUIT 
TESTERS 
$251.5 MILLION 


4. Functional and in-circuit testing. In 1984, U.S. in-circuit test sales will account for 26% of 
the VLSI ATE market, while functional board testing will account for an additional 16%. By 


1988, the figures will be 22% and 32%, respectively. 
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FUNCTIONAL 
PC-BOARD TESTERS 
$545 MILLION 








3. Chip and board testing. Although 58% of 
all 1984 VLSI ATE has been earmarked for 
chip testers, with 42% allocated to their in- 
circuit and functional board counterparts, the 
ratio will be reversed by 1988. 

: now available. 

Test professionals, though still 
concerned about such traditional 
. ATE specifications as speed, accura- 
cy, and resolution, are starting to fo- 
cus on ATE as a tool to improve the 
manufacturing process. No longer 
are test engineers trying to verify 
electrical parameters at the loaded- 
pe-board level; they want to know if 
the board has been manufactured 
properly. 

At the same time, new packaging 
methods are putting severe strains on 
current fixturing technologies. In ad- 
dition, new ICs tend to operate at 
high speed, which makes traditional 
bed-of-nails fixtures less than opti- 
mal. Functional testers will therefore 
be used increasingly at a task for 
which they are not very efficient: 
fault isolation or removal. To bring 
functional testing costs down, the fo- 
cus must shift to the prevention of 
defects, and the tester must be permitted to do what it 
does best: verifying the performance of the unit under 
test. 

The worldwide market for LSI and VLSI ATE is 
expected to be about $1.3 billion in 1984 and to grow to 
about $2.8 billion by 1988. Growth will be slightly high- 
er—in terms of dollar volume, not necessarily of units— 
for board testers than for device testers (Fig. 3). The 
current 1984 forecast suggests that 58% of all LSI and 
VLSI ATE dollars will be spent for parts testing, with 
the remaining 42% going to pc-board ATE vendors. By 
1988, the ratio should shift to 46% and 54%, respective- 
ly. Currently, in-circuit testers make up the bulk of pc- 
board ATE shipments. The mix will change by 1988, 
when functional-tester sales will ex- 
ceed sales volumes for in-circuit tes- 
ters by a ratio of 1.5:1 (Fig. 4). 

Current worldwide ATE consump- 
tion (1984 forecast) is heaviest in the 
U.S., at 75%. Japan accounts for 
15%, Europe for 9%, and the rest of 
the world for 1%. By 1988, the U.S. 
will probably account for only 60% 
of total world consumption, while 
Europe’s share will grow to 15% and 
Japan’s to 20%. Elsewhere, con- 
sumption will increase from the cur- 
rent 1% to about 5%. 


Jon Turino is president of Logical So- 
lutions Inc., a Campbell, Calif, con- 
sulting firm specializing in test-strate- 


gy planning. 
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PRECISE SENSING AT EVERY MOMENT 


MURATA can help you promote security with its 


extremely sensitive ultrasonic 


sensors incorporating sophisticated ceramic processing and piezoelectric technologies. 


omen ULTRASONIC SENSOR 


Total security is a crucial problem for all offices, banks, factories, 
research institutes, stores and all other enterprises. To eliminate 
this worry, sensors using ultrasonic waves have been developed 
that are inaudible to the human ear. Using its well-established, or- 


[The MA40OL4:Unsurpassed range and sensitivity ] 


The wide-band type ul- @ Radiation Characteristics of MA40L4 
trasonic sensor, MA40OL4, 0° 


detects intruders by covering 

an extremely wide range of eG 10~\S AN 
frequencies, from 35KHz to S/N CBN /u Bat” a0KHe 
47KHz. It features the most aed 

stable damping coefficient, 
35KHz to 47 KHz, and it also 
has the widest operating ran- 
ge and is fully resistant tom- 
oisture, vibration, shock, and 
extreme temperatures in any 
environment. 





@ Frequency Characteristics of MA40L4 
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MURATA ERIE NORTH AMERICA, INC. 
3002 Kingston Court, S.E., Marietta, GA 30067, U.S.A. 

MURATA ERIE NORTH AMERICA, INC. CHICAGO OFFICE Phone:312-29 
MURATA ERIE ELEKTRONIK GMBH (West Germany) Pnone:091 1-6687 
Kreuzsteinstr, 1A D-8500 Nurnberg 52, West Germany 

MURATA ERIE ELECTRONIQUE S.A. (France) Pnone:024-67b7 
MURATA ERIE ELETTRONICA S.RLL. (Italy) Pho 688 
MURATA ERIE ELECTRONICS (UK) LTD. (England) Pr 





iginal ceramic processing and piezoelectric technologies, MURAT. 
now presents two types of ultrasonic sensors, including mod 
MA40L4 covering a maximum of 40KHz and model MA23L3 wit 
a maximum of 23KHz, which will surely help promote security 


[ MURATA provides circuit design technology using multipurpose MA40L4 


The MA40L4 not only detects intruders but also functions as an automobi 
back-up sensor to warn the driver of possible rear-end collisions and as < 
automatic focus sensor in many modern cameras. In addition to a comp 
ete line of sensor products, MURATA also provides clients with circu 
design technology including the required custom specifications. A hybr 
IC amplifier is also provided. 


mCHARACTERISTICS 
@ Electro-Acoustic Characteristics 


Ultrasonic Microphone 
Broad Band Type 


Nominal Frequency :40kHz 
Sensitivity :-73dB/V/nBar min. 
Band Width :-73dB/VuBar min. at35~45KHz 





Capacitance : 1400pF 

Insulation Resistance: 100MQ min. 

Max. Input Voltage :20Vr.mss. 

e Environmental Characteristics 

Temperature Characteristics 

: Variation of sensitivity is within 10dB at -20° to 60°C 

: Variation of sensitivity is within 3dB after 100 hrs. in 90 

to 95% RH at 40°C test. 

:Variation of sensitivity is within 3dB after shock test: Sine 
100G (6m sec) 9 times (3 times per direction x 3 directions). 

: Variation of sensitivity is within 3dB after 6 hrs. of vibration 
test; Frenuency; 600 to 3300 rpm, Period; 1min., Amplitude; 
1.5mm (2 hrs. for one direction x 3 directions). 


I 


MA40A3 
Ultrasonic Microphone 
Standard Type 





MA40L2 


Humidity Test 


Shock Test 






Vibration Test 
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MA40L4 


MA23L3 
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Telex:281009 HEADQUARTERS 26-10, Tenjin2-chome, Nagaokakyo, Kyoto 617. Phone:075 € 4 MUR 
Telex:623763 MURATA ELECTRONICS SINGAPORE (PTE.) LTD. (Singapore) Ph Telex: 
TAIWAN MURATA ELECTRONICS CO., LTD. (Taiwan) Ph 1 ex 

Telex:699954 (Taipei Office) Ph 18 
Telex:330385 MURATA COMPANY, LTD. (Hong Kong). ' 4 elex:5 6 2 
Telex:858971 MURATA MFG. CO., LTD. Seoul Branch (Korea) Phone:720-7605/720-7321 Telex:25 






























PREOSTAT 12 Drehpotentiometer Potentiometre rotatif - Preostat 12 Preostat 12, rotary potentiometer 


DY(sma ula ccreiar-tidievatsmeatal ay ce)aar-lamme [Ur-Uiitc laces La reponse economique pour OEM conscient The economic answer to quality conscious | 
bewuBte OEM’s de la qualité OEM's : 
leiner -- Kompakter -— zuverlassiger ~ plus petit - plus compact - plus fiable - — smaller - more compact - more reliable — 


Baubreite 12 mm — Largeur 12 mm — Dimensions width 12 mm 
ahlweise 1 oder 2 Wellen - En option avec une ou deux axes — Available with one or two shafts 
Belastbarkeit 0,05 W (lin), 0,025 W (log) — Charge 0,05 W (lin) - 0,025 W (log) — Power rating 0.05 W (lin) - 0.025 W (log) 
ennwiderstand 100 Ohm - 4,7 MOhm admissible - Nominal 100 Ohms - 4.7 MOhms 
lin + log) E3 - Résistance nominale 100 Ohm - 4,7 MOhms resistance (lin + log) E3 
emperaturbereich — 40°C bis + 80°C (lin + log) E3 San X10) 01=10-000|(- SaCeE-40 eal O08 (0 tn ato 10 em © 
eue Technologien - Plage de - 40°C a + 80°C range 
u : 
me mper tute —- New Sars) AL@L0) Ca Mesiar-ti@uge)ecii(e)ammare) 
Schlupf- und ruckfreies Einstellen My -Yo1 a ate) (ete ]{- Mam (olatent(o) alate Msr-lalome] [istreuualoval r-Yeustatey (ofe]{-¥ Silelelare mela (-ta alate 
Zuverlassig durch alterungsbestandige nouvelle: et sans a-coups 
Vaksvouallelplcsreual all. —- reliable connection be- 
NU} Colaat-taksiicla ccm mciadcelelale meemm colaieialel(csaleiare fiable en raison de sa tween the resistive 
Qualitat! technique de connexion element and solder 
ake) abaVAlcaiiikstste tales) terminals, not affected 
fabrication automatisée, by aging 
‘ofo}alomeler-lilccmelanicelasalsmele| — constant product quality 
relcexelenit (olU (=m comr-10] Co) sar-icslemant- tale re 
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Preh Elektrofeinmechanische Werke 
Vertrieb/Sales/Service de vente: 
Postfach/P.O. Box/Boite postale 17 40 
Schweinfurter Strasse 5 

D-8740 Bad Neustadt 
West-Germany/R.FA. 

Telex 6 72503 - Tel. (097 71) 921 


Comdex Oct.29-Nov. 1. 1984 
Electronica Nov. 13- Nov. 17, 1984 
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The only electronics directory 





you need... 


1984-85 Electronics Buyers’ Guide 


Now available: 1984-85 Electronics Buyers’ Guide. Completely new listings of 
catalogs, new phone numbers, new addresses, new manufacturers, sales reps, 
and distributors! The total market in a book—three directories in one! 


1. 


Directory of products. 
Over 4,000 products, over 
5,000 manufacturers. 


& MoGraw-Hit Publication - : - 
ae ee 3 





yx 


Directory of catalogs. 
Includes six post-paid 
catalog inquiry cards for 
10-second ordering. 


The only book of its 
kind in the field. 


If you haven't sot it, 
you're not in the market. 


To insure prompt delivery 
enclose your check now. 


78 


J. 


Directory of 
manufacturers. Local 
sales offices, reps, and 
distributors, with phone 
numbers. Number of 
employees and engineers, 
dollar volume, name of 
company contact. 


Write to: Regina Hera 
Electronics Buyers’ Guide 
1221 Avenue of the Americas 
New York, New York 10020 


Enclose check for: + $40 for each copy delivered in 


U.S. and Canada. 


¢ $50 for each copy delivered 
elsewhere. (Add $20 for 
air mail). 


Make Check payable to: Electronics Buyers’ Guide. 





ElectronicsWeek/ October 8, 1984 


Signal Generator SMS 2 — 
the incontestable source 


Our market-winning SMS 
has been outdone, 
by its follow-up SMS 2. 





While looking the same it offers 
substantially greater spectral 
purity, 40 stored nonvolatile 
device settings and even more 
setting and control possibilities. 


Spectral purity 
® 125 dB (1 Hz) at 20 KHz from the 
carrier at 480 MHz 


Speed 
© 40 ms to set a frequency to 
within + 100 Hz 


Operation 

® stepped or continuous parameter 
variation with selectable 
resolution 

® data retention upon power failure 
or power down 

® random conversion of level units 
dBm, dBzV, mV and nV 


Synthesizer characteristics 
® 125 kHz useful deviation over the 
entire frequency range 


® high level accuracy 


® display of IEC-bus address set on 
keypad 





© self-test 

Model 24: 100 kHz to 520/1040 MHz 
Signal Generator SMS 2 Model 26: 100 kHz to 520/1040 MHz, stereo-compatible 
Ask for the data sheet Model 28: 100 kHz to 1040 MHz 


Rohde & Schwarz GmbH & Co. KG 
Postfach 80 14 69 

D-8000 Muenchen 80 

Federal Republic of Germany 
Telex 523 703 (rus d) 

Tel. internat. + (49 89) 41 29-1 





a 

™ 
There are R&S agencies in 80 countries. ROHDE & SCHWARZ 5 
We plan and supply stationary and mobile Wu 
systems, also on a turn-key basis. . g 
R&S services comprise installation, maintenance, Measuring Instruments and Systems - Sound and TV Broadcasting 7; 
calibration, training and documentation. Radiomonitoring and Radiolocation - Radiocommunications oe 
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FIVRE S. p.A. - Via F. Filzi 1 - 27100 Pavia (Italy) 
TLX 311431 Tel. 0382/ 303941 









Agents: @ Benelux @ France @ Germany ® Great Britain e Ireland @ Scandinavian Countries 
ta alere CO) (-14-1-1-1-) mice Secdis - Sedirep _Chemelco Ag. Emco Electronics Ltd. Emco (Overseas) Ltd. =a aatere lt (O)\(-14-1-1- 1-9 coe 
(London) 19, Rue de Chartres CH Titel-tavAmie-1a) ai0la®) (London) | Gey foley ay) (London) 
Tix. 946292 92400 Courbevoie ~ Thx. 415089 Tix. 946292 Tlx. 946292 TIx. 946292 
Tel. 01/7373333 Tix. 620985 Tel. 06103/72752 Tel. 01/7373333 Tel. 01/7373333 Tel. 01/7373333 


Tel. 01/7885170 
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16-BIT CMOS CHIP 
REPLACES MANY 
OCTAL REGISTERS 








NEW 
PRODUCTS 


Multilevel pipeline register with two sets of input/output instructions provides 


increased flexibility in digital signal processing UO by Steve Zollo 


illed as being as fast as—if not faster than—equiva- 

lent bipolar circuit combinations, a 16-bit CMOS 
pipeline register from Logic Devices Inc. replaces eight 
octal registers or two 8-bit pipeline registers in array 
processing and systolic array designs. The LPR520 and 
the LPR521, a similar part, are 16-bit replacements for 
Advanced Micro Devices Inc.’s Am29520 and Am29521 
8-bit registers. 

The parts feature four 16-bit registers that can be 
operated as two independent two-level registers or as one 
four-level register; they operate at an access speed of 25 
ns or less. Both are TTL-compatible. 

In the implementation of most digital-signal-processing 
systems, registers provide the important elements of de- 
lay of staging for operations. The number of these needed 
to implement the delay function in TTL encroaches on 
valuable board space, however, and the power overhead 
may become excessive. 

“By combining the capabilities of multiple devices in 
one chip, it saves valuable board space and it also offers 
the proven CMOS advantages of low 
Operating temperature and low pow- 
er demand,” says Jamie S. Martorell, 
vice president of sales and market- 
ing. The circuit’s multilevel architec- 
ture is combined with two indepen- 
dent input/output instruction sets 
that permit data to be written to one 
register while it is being read from 
another register. 

The two versions of the circuit dif- 
fer only in the way they handle and 
preserve data between registers on a 
load instruction. The LPR520 shifts 
data through its registers as new data 
is received and overwrites data in the 
last register. The LPR521, on the 
other hand, retains data in subse- 
quent registers and overwrites data 
stored in the first register. 

This allows the use of the circuits 
as double buffers or ping-pong mem- 
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ory elements serving two processors. While one is writing 
data into the register, the other can simultaneously read 
an earlier result that has been moved into the second 
register bank. The register configuration of the circuits is 
determined by input instruction code, and data is latched 
into a register on the rising clock edge. All four registers 
in both parts are individually selectable at the output, 
and all outputs are three state and 16 bits wide. 

The LPR520 and LPR521 can also be used as the 
delay element when two or more delays are required to 
synchronize microfields with data flowing through a 
pipeline architecture; it can also provide the reconfigura- 
ble delay or address staging required by exception condi- 
tions or branches in some pipeline circuit designs. 

Multiple LPR520s or LPR521s can be cascaded to 
implement a filter requiring more delay than is available 
with a single circuit. Both parts are available in plastic or 
ceramic 40-pin dual in-line packages. In commercial-tem- 
perature-grade plastic, they sell for $20 each in lots of 
100; in military-temperature-grade ceramic DIPs, the cir- 
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SIGNAL PROCESSING CHIPS © ICs 


cuits sell for $64 each in like quantities. Samples are 
available now, with delivery or production quantities 
promised to begin in the fourth quarter. 

Logic Devices Inc., 628 E. Evelyn Ave., Sunnyvale, Calif. 94086. 
Phone (408) 720-8630 [Circle reader service number 338] 


Common algorithm helps 
circuit multiply in 35 ns 


By sacrificing die size and using a common algorithm, 
Weitek has been able to come up with a family of 16-bit 
integer CMOS multipliers and multiplier-accumulators 
that work in as little as 35 ns (at 25°C). The products, 
which are targeted at signal-processing applications, 
range from a low-cost multiplier-accumulator without a 
preload function, the WTL 2044, through a set of pin- 
for-pin replacements for TRW’s popular MPY parallel 
multiplier series and MAC multiplier-accumulator series, 
the models 2010 and 2516, respectively. Two multipreci- 
sion multiplier-accumulators, the 2244 and 2245, round 
out the line. 

The 2244 and 2245 are expandable processors that can 





perform 16-bit, 32-bit, or 64-bit integer multiplication in 
any combination with full precision without having to 
use additional logic circuitry. This is achieved, the com- 
pany claims, by the use of a Wallace tree and modified 
Booth encoding. In addition, the 2245 offers multiplexed 
outputs. 

The 2244, which runs at 35 ns, can be applied in a 
variety of digital-signal-processing functions, including 
digital filtering and fast-Fourier-transform processing; 
the 2245 is designed to handle algorithms that are limit- 
ed by the capabilities of 16-bit processors in such digital- 
signal-processing applications as radar, sonar, and 
graphics. 

The 2044, which runs at 50 ns and dissipates 200 mW, 
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is a Suitable multiplier-accumulator when a preload func- 
tion is not needed. It also performs subtraction and dou- 
ble-precision addition and multiplication. 

All the chips, which are available in dual in-line pack- 
ages, pin grid arrays, or leadless chip carriers, are manu- 
factured in 3-um CMOS with an 8-um metal pitch. 
Prices range from $165 each for the 2044 to $270 each 
for the 2245 when ordered in lots of 100 pieces. The 
parts will be available in November. 
Weitek, 501 Mercury Dr., Sunnyvale, Calif. 94086. 
Phone (408) 738-8400 [Circle 377] 


Product Term Sharing allows 
routing to chosen output pin 


Four 24-pin programmable array logic chips have had 
their versatility increased by the addition of Product 
Term Sharing (patent pending), a feature that lets the 
designer share 16 product terms in any ratio between two 
outputs. This 1s accomplished by means of an architec- 
ture that allows a given product term to be routed to one 
of two output pins. 

The PAL20RS series also offers programmable output 
polarity for active-high or active-low implementation and 
register preload, which allows function testing after pro- 
gramming. The chips operate at 20-MHz minimum and 
have a guaranteed propagation delay of 35 ns. Output 
drive is 24 mA with a 17-ns clock-to-output delay. Appli- 
cations for the chips include discrete logic replacement, 
decoding, direct memory access, and data encryp- 
tion/decryption. 

The PAL20RS series comes in both plastic and ceram- 
ic 24-pin Skinny dual in-line package castings. Each chip 
sells for $23.78 when purchased in 100-lot quantities. 
Delivery takes up to 20 weeks. 

Monolithic Memories Inc., 2175 Mission College Blvd., Santa 
Clara, Calif. 95050. Phone (408) 970-9700 [Circle 340] 


Uses of wide-band amplifier 
cover radar to tomography 


An integrated circuit with a 3-dB bandwidth of over 30 
MHz, the XR-7000 log video amplifier has seven sepa- 
rate logarithmic elements as well as on-board voltage 
regulators in a single 40-pin package. This IC is intended 
for receiver and radar subsystems, spectrum analyzers, 
test equipment, ultrasonic imaging, and such medical 
applications as tomography. 

In wide-range applications, all seven elements may be 
cascaded for a dynamic range of up to 105 dB. The 
elements’ differential output currents are summed in a- 
common base stage that has a maximum rise time of 17.5 
ns with 100-2) resistors. 

A typical system with an input-signal change of 10 mV 
(80 dB) would change its output voltage by approximate- 
ly 350 mV within 20 ns. In a dc-coupled crystal video 
receiver, the XR-7000 allows an overall dynamic range of 
50 dB to be obtained at minimum cost, according to the 
manufacturer. . 

In the full-military version, the unit price of the XR- 
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Now, designing 


HP offers a variety of 
bar code solutions. 


OEM's who want to help 
meet the needs of end- 
user customers are add- 
ing bar code reading 
capabilities to their prod- 
ucts. And HP offers you 
a one-supplier solution 
to make these new design- 
ins fast and easy. Our 
new decoder IC and digi- 
tal wands, as a product 
set, offer acomplete com- 
ponent solution for bar 
code reading. Or, the 
wands are available sep- 
arately. And HP can fill 


your orders now. 


HP’s new decoder IC 
simplifies designs. | 

HP’s new decoder IC can 
save you considerable 
time and money in bar 
code software devel- 
opment. Both parallel and serial 
ASCII interfaces are available, so 
the IC is easy to use with most com- 
mon microprocessors. It fits easily 
onto your PC board. There's no need 





to develop your own decoding soft- 
ware, or use up time on your host 
microprocessor. And since the IC 
performs the functions of the typical 
decoding box, you eliminate that 
piece of equipment altogether. 
Moreover, the new decoder IC 
gives you decoding capability for 
standard industrial and commercial 


CG08405 
ElectronicsWeek/ October 8, 1984 





SURPRISE! 


in bar code capability is fast 
and easy with Hi HP's new decoder IC and wands. 





bar codes — the 3-of-9, Interleaved 
2-of-5, UPC, EAN and JAN codes — 
all on a single chip. And it’s been 
optimized to use with either our 
new HBCS-2000 or HBCS-4000 
series wands. The decoder IC and 
a wand are available together in the 
HBCR-1000 series Component Bar 
Code Readers. 


HP’s new sapphire tip wands 
feature rugged construction. 


HP’s two new digital wands are 
designed for high performance bar 
code scanning in both industrial and 
commercial applications. They fea- 
ture tough, replaceable sapphire ball 
tips, rugged construction, a variety 

of resolutions and a standard digital 
TTL interface. Each wand can be used 
at scanning angles up to 45 degrees 
for improved reading performance. 


G, 


HEWLETT 
PACKARD 





For your heavy indus- 
trial and LOGMARS 
applications, select from 
the new HBCS-4000 
series sealed metal wands. 


And for commercial 
or light industrial uses, 
choose from the HBCS- 
2000 series polycarbon- 
ate-cased wands. 

For pricing and deliv- 
ery, contact your local 
Hewlett-Packard autho- 
rized components dis- 
tributor. In the U.S., call 
Hall-Mark, Hamilton/ 
Avnet, Pioneer Standard, 
Schweber, or the Wyle 
Distribution Group. In 
Canada, call Hamilton/ 
Avnet or Zentronics, Ltd. 
For more information, 
call your local HP sales 
office listed in the tele- 
phone directory white 
pages and ask for the Components 
Department. 









HP: The right choices 
for bar code 
solutions. 
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7000 is $125 in lots of 100. Evalua- 
tion samples will be shipped in four 
to six weeks. 

Exar Integrated Systems Inc., 750 Palomar 
Ave., Sunnyvale, Calif. 94086. Phone (408) 
732-7970 [Circle 341] 


Single-chip color processors 
have monitor, TV applications 


A line of TV color processors and a 
color difference demodulator offers 
designers the entire PAL or NTSC 
color-processing function in a single 
integrated circuit, with a choice of 
features. Each of the parts contains 
complete color intermediate-frequen- 
cy amplification with automatic col- 
or gain control, color killer, phase- 
locked oscillator, and color demodu- 
lators, aS well as high-impedance dc 
controls. 

The TDA3301/3303 red, green, 
and blue decoder chips are offered in 
40-pin, 600-mil-wide plastic dual in- 
line packages. They have separate 
wideband red, green, and blue on- 
screen-display inputs that can be 
driven from either a character or a 
graphics generator to provide a dis- 
play overlay on the composite signal. 
Automatic black-level setup dynami- 
cally adjusts the cathode-ray tube 
currents. 

The TDA3330, housed in a 24-pin 
standard plastic DIP 300 mils wide, 
provides the full basic TV or monitor 
chroma system at low cost. It lacks 
the provisions for color overlay and 
automatic black-level setup. 

The TDA3333 economically satis- 
fies requirements for a color-differ- 
ence format by taking the composite 
chroma portion of a PAL or NTSC 
and decoding it to R-Y and B-Y out- 
puts. It is supplied in a standard- 
width 18-pin plastic DIP. In quanti- 
ties of 100 to 999, the 
TDA3301/3303 sells for $5.14 each, 
the TDA3330 for $3.08, and the 
TDA3333 for $2.12. All are available 
now. 

Motorola Semiconductor Products Inc., 
P.O. Box 20912, Phoenix, Ariz. 85036. 





Pascal-2 compiler’s programs 
run on many DEC computers 


Operating on micro-, mini-, and su- 
perminicomputers from Digital 
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Equipment Corp., a Pascal-2 compil- 
er conforms to the International Pas- 
cal standard. Pascal-2 runs on the 
VAX with its VMS operating sys- 
tem, the PDP-11, and the Pro 350. It 
is also available for 68000-based 
Unix systems. Program-development 
tools include a high-level interactive 
debugger and an execution profiler. 

Other utilities are program and 
text formatters, cross-referencers for 
program identifiers and procedures, a 
dynamic string package written in 
standard Pascal, and a set of defini- 
tions to allow Pascal-like use of mac- 
ro code. 

The manufacturer stresses that 
when the Pascal-2 compiler is used, 
programs developed on any DEC 
system can be carried over to all oth- 
er DEC systems, with the source 
code remaining essentially intact. All 
versions of the compiler provide 
identical language features, with the 
same interface for the operating sys- 
tem and hardware and the same set 
of language extensions. 

License fees for Pascal-2 VMS, 
available now, begin at $4,950. 
Oregon Software Inc., 2340 S.W. Canyon 
Rd., Portland, Ore. 97201. Phone (503) 
226-7760 [Circle 343] 


C executive in ROM supports 
1-megabyte address space 


As a real-time monitor held in read- 


only memory, the C executive in re- 
lease 1.5 supports the 1-megabyte 
physical address space of the 8086, 
8088, and 80186 microprocessors. 
Support for C is built into the sys- 
tem, and a complete portable C li- 
brary is included, containing over 
100 routines for dynamic memory 
management, character string ma- 
nipulation, ASCII-numeric conver- 
sion, and formatted input/output. 

The C executive release 1.5 is 
packaged in both binary and source 
form. The binary version includes 
source code (in C) for various device 
drivers, and it may be used with sev- 
eral C compilers, including those 
from Computer Innovations, Lattice 
Logic, and Whitesmiths. 

The executive is designed for mini- 
mum hardware configurations, the 
manufacturer states, and is aimed at 
the high-volume, low-cost board-lev- 





SURGE FREE 


SURGE ABSORBABLE 
DISCHARGE TUBE 


FOR CIRCUIT PROTECTION 























































TYPE SA-7K 
(Actual size) 
@TYPE 
Breakdown | Insulation} Maximum | Life 
Type Voltage | Resistance ere Pai mie? 
(V) D (Q) KA 500A 
SA-80S8S | 80+10% [10min] 1.0 | 1000 
SA-200SS| 200+10% |10' min 1.0 1000 
SA-80 80+10% |10'°min io 3000 
SA-140 140+10% |10' min 15 3000 
SA-200 200+10% |10' min 1.5 3000 
SA-250 250+10% |10' min 1.5 3000 
SA-300 300+10% |10' min 45 3000 
SA-7K 7000+ 1000V|}10'° min} = —— 5000 
SA-10K |10000+1000V|10'°min} —— 5000 
SA-180D(3) 180+10% |10' min 25 | 10000 
SA-180D(3) is a three electrode discharge tube. 
All tubes can be made dark effect redused types which are available 
upon request. D is added to the model number, as in SA-80DSS. 
@ POINT 
(1)Usable at wider ambient 
condition, especially good 
under high humidity. 
_ (2)Visibility for operation. 
(3)Compact and easy 








assembly. 
(4)Stable characteristics. 


@ APPLICATION 


Computer circuit. 


tk 
i 
i 





ase TYPE 
Communication equipment. SA-80SS 
Home Appliance. (Actual size) 


Aircraft and Automobiles. 
MAIN PRODUCT 


NEON GLOW LAMP, XENON FLASH LAMP, 

RARE GAS DISCHARGE LAMP 

MINIATURE:BLACK-LIGHT, UV-LIGHT, 
FLUORESCENT COLOR-LIGHT. 














Elevam 
ELEVAM corporation 
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el market. Multiple C or Pascal tasks can run concur- 
rently with intertask communication, resource coordina- 
tion, and formatted input/output. 

Multiple-user terminals, if needed, can be supported 
with Unix-like characteristics. Also included are real- 
time clock support, time-based task initiation, and other 
features for real-time applications. 

Originally delivered for the 68000 and the Digital 
Equipment Corp. LSI-11, the C executive also supports 
the 8080, 8085 and 8086, 8088, 80186, the Z80, the 6809, 
and the 32000 series. 

Delivery is beginning now of the C executive 1.5. 
Single-unit binary price is $500, plus $75 for documenta- 
tion and media. Quantity discounts are available. 

JMI Software Consultants Inc., 904 Sheble Lane, P.O. Box 481, 
Spring House, Pa. 19477. Phone (215) 628-0846 [Circle 344] 


IBM’s Fortran release 4 
offers word-expansion option 


Real-data precision is enhanced by the word-expansion 
option of VS Fortran release 4, the manufacturer says. In 
this release, 64-bit words can be expanded to 128 bits, 
through the automatic-precision-increase option, so that 
users do not have to recode their programs. It is also 
said to reduce programming effort when bringing For- 
tran programs from non-IBM machines to the IBM Sys- 
tem/370, 4300, Personal Computer XT/370, or the 
30XX family of processors. 

In addition, it can access information directly by keyed 
data as well as sequentially or by record number; it also 
has the potential for multiple users to share a program in 
memory without having to load copies of the same pro- 
gram in each user’s virtual storage. 

VS Fortran release 4 runs under VM/SP, VM/PC, 
MVS/SP, MVS/XA, and VSE/AF operating-system en- 
vironments. Most library routines are allowed to reside 
above the 16-megabyte line when used on systems run- 
ning MVS/XA. 

The manufacturer offers performance and usability en- 
hancements that include enhance compiler options, com- 
piler-listing output enhancements, in-line code generation 
for character assignments and comparisons, and out-of- 
line parameter lists for library input/output requests. 

The basic license for the compiler and library for the 
System/370 is $699; the library is available by itself for 
$207. The program is available now. 

IBM Corp., 900 King St., Rye Brook, N.Y. 10573. 


Phone (914) 934-4000 [Circle 345] 





Memory density increased 
by single in-line package use 


High-density dynamic random-access memory modules 
organized as a single in-line package give more than 3.5 
times as much memory in the same board area as con- 
ventional dual in-line package DRAMs, says the manu- 
facturer of three SIPs, organized as 64-K by 4 bits, 64-K 
by 8 bits, and 64-K by 9 bits. This line of SIPs allows the 
designer the choice of adding memory to the same area 
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or reducing the board area and thus the size of the 
sytem. 

The 64-K-by-4-bit model is for mainframe and super- 
minicomputer use, or wherever the physical size of the 
system depends on memory-system size. The models with 
64-K-by-8-bit and 64-K-by-9-bit memory blocks are suit- 
able for byte-wide applications using parity checking— 
for example, transportable systems, line-powered systems, 
and systems with large memory banks. 

These three models are the first members of a family 
of compatible SIP modules to be built using DRAMs in 
plastic leaded chip carriers. The combination of plastic 
chip carriers with the board substrate reduces cost of the 
system from earlier implementations using ceramic com- 
ponents. All three SIPs are available with 120-, 150-, or 
200-ns access times. In 100-piece quantities, the 
TM4164EC4-15 sells for $41.25, the TM4164FL8-15 for 
$82.50, and the TM4164FL9-15 for $87.50. 

Texas Instruments Semiconductor Group, Literature Response 
Center (SC-451), P.O. Box 809066, Dallas, Texas 75380 
[Circle 346] 





Pin-compatibility choices 
give memory flexibility 


A memory module that uses two industry-standard 256- 
K dynamic read-only memory chips, the EDH41512, is 
suitable for applications where a large amount of memo- 
ry is needed in a small space. The module is pin-compati- 
ble with the same manufacturer’s 128-K memory dual in- 
line packages (EDH4128 and EDH4264). 

Also offered are the EDH411M and EDH44256, each 
of which yields 1 Mb of memory. The 411M and the 
44256 are said to provide a density improvement of 4:1 
over 256-K monolithic DIPs. Both single in-line pack- 
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Coax. Fiber optics. 
Signal. Power. 
And economy. 


In one 
pin-and-socket 
system. From AMP. 
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Our Metrimate interconnection system gives you big design options. 


In housings that give you designed-in economy, with molded-in 
mounting and latching hardware and strain reliefs that fit both 
housing halves. 


All in an extensive system of wire-to-board and wire-to-wire 
capabilities, including coax-to-board headers, and fiber optics in the same 
housing with signal contacts. 


Special-purpose configurations include our Power Distribution 
Module, Data Bus Connectors, and Drawer Connectors. 


Everything meets UL, CSA and VDE requirements. And everything 
comes with the service and support you want, anywhere in the world. 


Get the system that can give you more. And cost you less. 
Metrimate from AMP. 


For more information, call the AMP Metrimate Desk at 
(717) 780-4400. AMP Incorporated, Harrisburg, PA 17105 


AAINIF means productivity. 


AMP is a trademark of AMP Incorporated. 
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ages include two 0.22-uwF decoupling capacitors. 

The 411M, 44256, and 41512 are available with access 
times of 120 ns (230-ns cycle) and 150 ns (260-ns cycle). 
All three are available with MIL-STD-883 level B equiv- 
alent processing and in nibble-mode versions. 

The 41512 is available in an 18-pin DIP utilizing two 
256-K DRAMs in a leadless chip carrier mounted on a 
ceramic substrate. The 411M and 44256 consist of four 
industry-standard 256-K DRAMs in a leadless chip car- 
rier on a 22-pin SIP ceramic substrate. 

In 5,000-piece lots, the 150-ns versions of the 411M 
and the 44256 sell for $178.50. The price of the 41512, 
either the 120-ns or 150-ns version, is $89.25 in the same 
quantities. The modules are currently available. 
Electronic Designs Inc., 35 South St., Hopkinton, Mass. 01748. 
Phone (617) 435-9077 [Circle 347] 





Low-priced board 
contains a 68000 


Priced below $500, the Gesmpu-4A board incorporates a 
68000 16-bit microprocessor operating at an 8-MHz 
clock rate. The Gesmpu-4A is on a standard single- 
height Euroboard (100 by 160 mm) and is compatible 
with the standard G-64 bus. 

Four JEDEC (Joint Electron Device Engineering 
Council) sockets accommodate up to 128-K bytes of 
erasable programmable read-only memory and up to 16- 
K bytes of static random-access memory. The board also 
has a triple 16-bit timer and an RS-232-C serial interface 
with programmable baud rate. 

The Gesmpu-4A can interface with a number of 8- and 
16-bit compatible memories and peripherals that are also 
G-64 compatible. The manufacturer recommends appli- 
cations in process control as well as in high-end 
microcomputers. 

This product is supported with Gespac software, and 
68000 debugger firmware is available for in-circuit de- 
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bugging or evaluation of the board. Two disk-operating 
systems (CP/M 68K and OS-9) are offered, plus several 
utilities, assemblers, and compilers. 

The unit price of the Gesmpu-4A is $475, and it is 
available now. 
Gespac Inc., 550 E. Grandview, Mesa, Ariz. 85203. Phone (602) 
962-5559 [Circle 348] 


Z80B-based board serves 
needs of S-100 bus 
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With 128-K bytes of parity-checked random-access mem- 
ory divided into two 64-K-byte banks, the Systemaster 
II, an S-100 master single-board computer, provides a 
transient program area from 60- to over 63-K bytes. A 
Z80B central processing unit or optional Z80H running 
at 8 MHz is recommended by the manufacturer. 

Two RS-232-C serial ports provide either synchronous 
or asynchronous communications with software-program- 
mable baud rates. The two 8-bit Centronics-compatible 
parallel ports may be combined to provide a 16-bit port, 
modified to provide a Small Computer Systems Interface, 
or, with an optional adaptor, configured to provide an 
IEEE-488 interface. 

Simultaneous control of up to four 514- or 8-in. floppy 
disks is possible. The system will boot from either a 
floppy or a hard disk. Deliveries of the Systemaster II 
will begin Nov. 1, 1984. In original-equipment manufac- 
turer quantities, the price will be $679.50. 

Teletek, 4600 Pell Dr., Sacramento, Calif. 95838. Phone (916) 
920-4600 [Circle 349] 





Robot meets standards 
for class 10 clean room 


Based on the firm’s standard model A-O robot, the mod- 
el S-110R is designed for manufacturers using contamina- 
tion-sensitive materials. The robot meets class 10 clean 
room standards for its entire work envelope, eliminating 
contamination caused by human handling. 

Called the White Robot, the system can assemble disk 
media over a spindle with a 0.0005-in. clearance between 
the disk inside diameter and the spindle outside diameter. 
The robot can also locate and radially orient the spindle 
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FEI Model: 
FE-5440A Option FH 
Military Nomenclature: 
0-1824/U 


e Increased reliability 
e Decreased weight 
e Extraordinary performance 
e Competitive costs 


Dramatic as those accomplishments 
are, the ultimate in timing and fre- 
quency control is all in the day’s work 
at FEI. 
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And now, a Hybridized Cesium 
Beam Frequency Standard that con- 
forms to MIL-F-28811 is available for 





shipboard use, and it’s only available 


from Frequency Electronics. 


Thanks to new and improved manu- 
facturing procedures and techniques 
the new Hybridized Cesium Beam 
Standard is lighter...in the same con- 
figuration and volume and exhibits 
an increased MTBF. To say that it 
delivers outstanding performance is 
an understatemernt...it is accurate to 


east aphon for ariproved Bocelera. 





tion sensitivity. 


That’s why we're the people more 
companies turn to for quartz and 
cesium beam standards, instruments 
and systems...for land, sea, air or 
outer space. | 


Call or write today for more informa- 
tion or applications assistance. 


Frequency Electronics, Inc. 

55 Charles Lindbergh Blvd. 
Mitchel Field, New York 11553 
(516) 794-4500 TWX: 510-223-0418 
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hub using a fiber-optic vision system, as well as gauge 
disk spindle height and runout to an accuracy of 
0.0001 in. 

The price for the A-O model ranges from $35,000 to 
$55,000 depending on whether it’s a Class 10 or Class 
100 clean room model and the type of hand tooling 
chosen. The White Robot is available now. 

GMF Robotics Corp., Northfield Hills Corporate Center, 5600 New 
King St., Troy, Mich. 48098. Phone (313) 641-4242 [Circle 350] 





In-circuit tester 
sells for $2,495 


A high-speed, easy-to-operate in-circuit test system auto- 
matically checks printed-circuit boards and integrated 
circuits without applied power or documentation. The 
ATS Searcher requires no special training—digital or 
analog pe boards or ICs are tested by visually comparing 
the nodal impedance signatures of chips suspected of 
having faults with versions that are known to be good. 

Capable of checking as many as 80 pins, the portable 
system tests in one fifth the time of manual probing, the 
company says. Simultaneously scanning pins while dis- 
playing signatures and pin numbers, the tester operates 
at from 18 to 120 V peak-to-peak open-circuit imped- 
ances. Accurate to £5% on all ranges, the remote- 
controlled 10.5-lb system couples to board connectors 
and clips to ICs. 

Available now, the ATS Searcher sells for $2,495. 
Associated Technical Services, 212 S. Main St., Middleton, Mass. 
01949. Phone (617) 774-6556 [Circle 351] 





Floppy-drive head tester 
operates in two modes 


Operating in its production mode, the model MTI/1000 
automated floppy-disk-drive head tester automatically ex- 
ecutes a predetermined test sequence and checks results 
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against pass/fail limits. The results of each test are 
shown by lighted pass or fail indicators. With inter- 
changeable head and media adapters, the tester can ac- 
commodate flexures, buttons, or carriages on the avail- 
able media. 

In its engineering mode, the head tester permits the 
operator to select track, current, read load, and write 
frequency tests individually, and operate under computer 
control. The user has access to the tests and their set-up 
parameters as required. The engineering mode can also 
be used to set up items such as calibration factors and 
pass/fail limits. | 

The MTI/1000 uses a 2-in.-thick cast tool plate that is 
virtually impervious to deflections in order to eliminate 
mechanical vibrations and distortions that affect accura- 
cy. The long-life spindle is held to tolerances several 
times tighter than those provided by drive manufactur- 
ers, the company says. Also, the ground leadscrew can 
position the head any place on the recording surface to a 
resolution of 139 pin. 

The unit’s testing electronics use a temperature-stabi- 
lized 12-bit analog-to-digital converter, gain-switching 
amplifiers, and several precision-controlled filter net- 
works. Together, these are claimed to yield at least 90 dB 
of resolution. 

Priced at about $28,000, the unit is available within 75 
days from receipt of order. 

MTl Technology Corp., 6385 Rose La., Carpinteria, Calif. 
Phone (805) 684-6676 [Circle 352] 















Single unit performs both 
in-circuit, functional tests 


A single unit performing in-circuit and functional test 
operations, the Dual Level Vacuum Test Fixture is engi- 
neered for analog, digital, IEEE-488-bus, and power-sup- 
ply applications. Because dual-level fixturing minimizes, 
or, In some cases, eliminates probe interference, printed- 
circuit boards requiring further testing or calibration at a 
black box tester can now be tested entirely by automatic 
test equipment. 

The fixture incorporates two different interchangeable 
long and short travel probes to facilitate two-function 
testing. Designed for loaded board testing, the fixture 
lowers the unit under test and engages all pins for the in- 
circuit test. Then the fixture is brought to a higher level, 
maintaining contact with only the pins required for the 
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Why 
inspect 
incoming 
resistor 


No other competitive network even 
comes close to the millions of CTS 
networks used on production lines— 
without costly incoming inspection! 
Some of the largest, toughest-to-satisfy 
companies in the world are putting CTS 
resistor networks right into PC boards— 
without costly incoming inspection. 
Confidence in this kind of consistent 
product quality is not easily won. More 
than 1.3 billion hours of testing (with 
only 2 failures!) have proven CTS resis- 
tor superiority—in design, performance, 
quality and delivery. 

This level of performance is the result 
of the CTS Total Quality Assurance Sys- 


tem. It includes the use of Statistical 
Process Control at every manufacturing 
step—to assure unvarying resistor per- 
formance. Finally. every single network is 
tested for resistance value. Result: CTS 
produces more millions of automatically in- 
serted networks than any other manufac- 
turer. 

WRITE TODAY for Test Report and 
Catalog on both custom and standard 
CTS networks. Contact: 
CTS Corporation, Berne 
Division, 406 Parr Road. 
Berne, IN 46711. Phone: 
(219) 589-8220. 
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Custom Hybrid Circuits 
for demanding medical 
electronics. 

Phone: (317) 463-2565 
CIRCLE NO. 126 


switches. 





Series 206 Slide-action DIP 


Phone: (805) 238-0350. 
CIRCLE NO. 127 


Phone: (512) 546-5184 
CIRCLE NO.128 





Loudspeakers 2" through 8". 
05 0z.-20.0 oz. ferrite magnets. 





NEW! Series 750 R/C SIP 
Resistor/Capacitor Networks 

New machine insertable SIP package re- 
duces inventory, saves time and board 
space by including discrete components 
in athin profile network package. Avail- 
able with 6 pins, 2 capacitors: 8 pins, 3 
capacitors or 10 pins, 4 capacitors. 





Connectors Custom PC board 
and military styles. 

Phone: (612) 941-9100 
CIRCLE NO.129 
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functional test. The fixture increases test accuracy by 
eliminating the effects of unused pins, such as noise, 
antenna effect, capacitance, and resistance. 

In addition, the fixture offers independent sequencing 
as well as receptacles and interfaces to many other tes- 
ters; its probes are easily replaceable. 

Prices start at $275, and the fixture can be delivered in 
six to eight weeks. 

O-B Test Group Inc., 487 Jefferson Blvd., Warwick, R.|. 02886. 
Phone (401) 739-7310 [Circle 353] 





Hardware, software enhance 
graphics abilities of PC line 


The graphics capabilities of IBM Corp.’s personal com- 
puter line have been enhanced with a new series of 
hardware and software options for engineering and scien- 
tific use. The Personal Computer Engineering/Scientific 
Series assists engineers, scientists, researchers, and devel- 
opers with specialized applications. 

With the series, an IBM PC AT, XT, or PC mith an 
expansion unit can create vivid color graphics, support 
engineering designs, control laboratory experiments, or 





perform high-speed mathematical computations, among 
other tasks. It includes the PC Professional Graphics 
Display and Controller, which can simultaneously dis- 
play 256 colors from a palette of 4,096. 

The PC Graphics Development Toolkit includes the 
Virtual Device Interface and other programs to assist in 
designing graphics and applications that are independent 
of such gear as displays, printers, and plotters. Also 
available are the PC Graphical File, Graphical Kernel, 
and Plotting systems, along with the Graphics Terminal 
Emulator, which help programmers develop high-perfor- 
mance graphics applications. 

Available now for immediate delivery, the graphics 
display sells for $1,295, the controller for $2,995, the 
Toolkit for $350, the file system for $175, the kernel 
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system for $295, and the plotting system for $225. 
IBM Corp., Entry Systems Division, P.O. Box 1328, Boca Raton, 
Fla. 33432. Phone (805) 982-3328 [Circle 354] 


Version of 8052 controller 
has on-chip Basic interpreter 


A software-on-silicon version of the company’s 8052 mi- 
crocontroller features a complete Basic interpreter stored 
on chip in 8-K bytes of read-only memory. In addition, 
the MCS Basic-52 package, which includes the 8052AH 
chip, features full 8-digit floating-point arithmetic, a 
built-in capability to program an erasable programmable 
ROM and electrical EPROM, and a user-accessible func- 
tion library. 

The floating-point math capability lets complex control 
algorithms be calculated directly using the MCS Basic- 
52. The built-in EPROM and EEPROM programmer 
and a file-management system let a programmer write a 
program and save it on the EPROM or the EEPROM. 
Because of the chip’s file-emanagement structure, up to 
225 programs to be stored. 

The function library lets the user’s application be writ- 
ten in the faster assembly language and use subroutines 
contained in EPROM or EEPROM if it cannot be exe- 
cuted with a Basic program because of speed consider- 
ations. The chip is suited for settings that require com- 
plex arithmetic control but where speed is not critical, 
such as temperature control and security. 

The chip’s Basic interpreter provides more features 
and 242 times to 10 times higher-speed performance than 
Tiny Basic, the company says. Selling for $45 in quanti- 
ties of 1,000, the 8052AH-Basic is available now for 
delivery. 

Intel Corp., Literature Dept. L-17, 3065 Bowers Ave., Santa Clara, 
Calif. 95051. Phone (602) 961-2756 [Circle 355] 





8-bit processor doubles RAM 
and ROM, keeps same code 


With an 8-bit single-chip complementary-MOS micro- 
computer, users of the firm’s model 80C48 and 80C49 
can double or quadruple on-board random-access and 
read-only memory capacity without changing the instruc- 
tion set. Designated the 80C50, the processor is upward 
op-code compatible with HMOS chips supplied by a 
number of manufacturers. 

The chip offers the use of 111 instructions to ease the 
task of software development, while the competing 
HMOS device has only 98 instructions, the company 
says. Made with 3-um CMOS technology, the 80C50 is a 
static RAM that has an operating frequency range from 
O to 6 MHz and a source- -voltage- -supply range of 2.5 to 
6.0 V. 

When operating at 6 MHz, the SRAM’s voltage-sup- 
ply range extends from 3.5 to 6.0 V. For the HMOS 
version, though, the voltage-supply range is 4.5 to 5.5 V 
at the same frequency. Designated the 80C40, a version 
of the processor without the on-board ROM is intended 
for use in prototype and preproduction phases of system 


ElectronicsWeek/ October 8, 1984 





THE MICROCIRCUIT SOURCE 
THAT WON'T SHORT OUTON YOU. 


For years, we've been designing and build- 
ing many of the high reliability electronic 
components for our aerospace products. 
Often we do it out of necessity, because 
electronics suppliers aren't able to produce 
in limited quantities the specialized devices 
we require. 

Maybe you've had similar difficulties with 
chip availability. If so, let's talk. 

With our new Microelectronics Center in 
St. Louis now on stream, and with our com- 
panion facility in Huntington Beach, we're 
ready to produce the CMOS, custom VLSI 


circuits, MCT detectors, gallium arsenide 
circuits, or the hybrids you need in the 
quantity you want. Just tell us what you want 
the circuit to do. We'l design it. We'll simu- 
late its operation to verify its logic, timing 
and design. Then well produce it, test it, and 
ship it to meet your schedule. Years from 
now, when you need a few more, welll still 
be here to run another batch for you. 

To reach us, write: McDonnell Douglas 
Microelectronics Center, Applications Engj- 
neering, MO60/111, RO. Box 516, St. Louis, 
MO 63166. Telephone (314) 234-8111. 
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development. Samples of the 80C40 microprocessor are 
available now for a price of $11.50 each when they are 
purchased in lots of 100. 

Orders of the 80C50 can be filled eight weeks after 
receiving the user’s final ROM pattern; large production 
quantities take 16 weeks. 

Oki Semiconductor, 650 N. Mary Ave., Sunnyvale, Calif. 94086. 
Phone (408) 720-1900 [Circle 356] 


Fluorescent display adapts 
to most lighting conditions 


A vacuum fluorescent display, the VF-0140-02, is a 1- 
line, 40-character (5-by-7 dot matrix characters) dot ma- 
trix display subsystem with blinking characters for appli- 
cations requiring an operator-prompting capability. Also 
standard is a brightness control adaptable to most light- 
ing environments. Full brightness readout is measured at 
approximately 200 fL. TTL parallel and serial data input 
are standard; RS-232-C is optional. 

The VF-0140-02 is said to be a complete subsystem 
with an on-board microprocessor-controller for display- 
refresh and -control functions. The dc-to-de converter 


WeBLINKIHG CHARS 


FLUORESCENT 1X48 
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generates the voltage required to drive and display. 
Hence, only a single +5-V de power supply is required 
to operate the display. Power consumption is said to be 
500 mA. The 5-by-7 dot matrix format allows generation 
of upper- and lower-case alphabetic characters and nu- 
merals, punctuation, and commonly used symbols that 
aid readability. 

Priced at $164 in lots of 100, the VF-0140-02 is avail- 
able for delivery now. 
Beckman Industrial Corp., 2500 Harbor Blvd., Fullerton, Calif., 
92634. Phone (714) 871-4848 [Circle 357] 


A 16-line LCD has capacity of 
128 by 480 addressable dots 


Able to present graphics and alphanumerics in any com- 
bination, the F481C liquid-crystal display offers 128 by 
480 fully addressable dots—two thirds as much display 
capacity as standard cathode-ray tube terminals, the 
company says. Power consumption is also said to be 
lower than that of a CRT. Suitable especially for portable 
computers, the F481C’s 16-line display makes it practical 
for running spreadsheets. 

Using a 5-by-7 format, the F481C can display 16 lines 
of 80 characters. To simplify interfacing with host sys- 
tems, it incorporates all the drive and controls necessary 
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to accept serial data and display it. The module does not 
contain a character generator, so designers can use any 
alphanumeric format that suits the application. 

The module interfaces through eight input lines: pow- 
er, ground, three clocks, a signal to begin the display 
scan, and two data inputs. The module also contains a 
power-conversion circuit that supplies the higher voltage 
needed for the LCD panel, making only one 5-V input 
supply necessary. Total power consumption equals 180 
mW. Also, a temperature-compensation circuit adjusts 
the voltage received by the power converter to keep the 
panel’s contrast at the right level over the F481C’s tem- 
perature range of 0 to 50°C. 

The compact F481C sells for $360 in quantities of 100 
and is available from stock. 

Seiko Instruments U.S.A. Inc., 2990 W. Lomita Blvd., Torrance, 
Calif. 90505. Phone (213) 530-8777 [Circle 358] 


Array lets four LEDs 
be mounted on board at once 


With a four-element array of light-emitting-diode indica- 
tors intended for printed-circuit-board mounting, users 
can mount four LEDs simultaneously. The 5640 series’ 
black nylon housing block provides contrast with the 
LED colors and holds the indicators in alignment. 

The LEDs are positioned on 44-in. centers, and the 
overall length of the assembly is just 1 in. Leads have 
standard 0.1-in. spacing, and the assembly is designed so 
units can be stacked end to end if required. The indica- 
tor’s housing includes board stand-off for easy flux re- 
moval after soldering. 

Three off-the-shelf models are available with Super- 
Brite LEDs. In addition to the red, green, and yellow- 
colored models, the series is available with mixed colors, 
as well as with economy LEDs for use when highest 
brightness is not required. 

Available now, the 5640E (with an economy LED) 
sells for $1.34 each in 1,000-unit quantities. 

Industrial Devices Inc., Edgewater, N.J. 07020. Phone (201) 224- 
4700 [Circle 359] 


VAX-based software system 
speeds pc-board design 


The DNA2000 is a task-oriented software system de- 
signed for use with VAX mainframe computers. It auto- 
mates the printed-circuit-board design process from sche- 
matic entry with phototools and manufacturing docu- 
mentation, thus permitting VAX users to design pc 
boards faster. The software system has multiple autorout- 
ing routines, automatic schematic entry, circuit place- 
ment, and interactive design; checks the pc board for 
mechanical errors and electrical connections; and con- 
tains a selection of post-processing programs. 

A distributed-process architecture allows the DNA- 
2000 software to be used without downloading the VAX 
processor. Interactive graphics performed by processors 
resident on the work stations won’t disrupt tasks running 
simultaneously on the VAX. Available now, the 
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DNA2000 comes as bundled or unbundled software for 
user-tailored systems. 

Prices start at $5,000 for schematic-capture software 
and increase depending on the number of other software 
options chosen. Interfaces to computer-aided design sys- 
tems from other vendors are available, and the software 
also comes in a turnkey system for new VAX users. 
Vectron Graphics Systems Inc., 2910 Corvin Dr., Santa Clara, 
Calif. 95051. Phone (408) 737-0460 [Circle 360] 





Network interface connects 
two RS-232-C-based devices 


With the NIU-130, two devices using RS-232-C inter- 
faces can be connected to a Net/One local network at 
reduced cost, says the manufacturer. The interface pro- 
vides the flexibility to interconnect widely separated ter- 
minals and printers and is supported by all four network 
media: broadband, baseband, optical fiber, and coaxial 
cable. The broadband model has an integral modem that 
transmits 5 Mb/s; all others operate at 10 Mb/s. All 
units execute network communications protocols in an 
Intel 80186 microprocessor with 128-K bytes of random- 





access memory. Said to be smaller than previous network 
interface units, the NIU-130 measures 3144 by 9% by 
12% in. Available in November, it is priced from $1,400. 
Ungermann-Bass Inc., 2560 Mission College Blvd., Santa Clara, 
Calif., 95050. (408) 496-0111 [Circle 372] 





Digital oscilloscope displays 
real-time, stored waveforms 


The LBO-5825 is a 35-MHz, two-channel digital storage 
oscilloscope equipped with 2-K of memory, a 5-MHz 
maximum sampling rate, and pretrigger view capability. 
X-Y recorder output terminals are included for use with 
a plotter, and simultaneous display of real-time and 
stored waveforms are said to be possible. Also included 
are roll function, memory protect, external clock provi- 
sion, and automatic chop/alternate model select. 

The storage oscilloscope is said to be suited for stress 
analysis, shock and vibration testing, power-line transient 
monitoring, and computer-glitch problems. It may also 
be used for viewing events that occur infrequently. 

The LBO-5825 can also be used for production-line 
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environments since a stored reference waveform can be 
compared to an alignment waveform, thus speeding the 
final equipment adjustment. It is available for delivery 
now at a price of $3,850, | 

Leader Instrument Corp., 380 Oser Ave., Hauppauge, N.Y. 11788. 
(516) 231-6900 [Circle 371] 





Pulse-dialing chip 
Offers 17-digit memory 


A pulse-generating integrated circuit, the MSM5249RS 
serves as the signaling interface between the keypad and 
a telephone network. It can be used with both single- 
contact and standard 2-of-7 keyboards. 

The dialer incorporates a 17-digit redial memory that 
functions as a timing buffer for proper sequencing of the 
pulse output. The 17 digits stored in the memory can be 
redialed by pressing the * or # key. 

Pulse signals are generated and timed by an internal 
resistor-capacitor oscillator operating with a minimum of 
external components. The signals produced can be set by 
hardware for either 10 or 20 pulses/s, and an audible 
tone output is available for key-press recognition. 

Incorporating low-power complementary-MOS tech- 
nology, the pulse dialer typically consumes 0.6 mW of 
power and can operate from a source of 2.5 to 6 V. It is 
supplied in an 18-pin plastic dual in-line package. 

Available now from stock, the dialer is unit-priced at 
$2 in lots of 100. 

Oki Semiconductor, 650 N. Mary Ave., Sunnyvale, Calif., 94086. 
Phone (408) 720-1900 [Circle 369] 





Digital switch comes in 
fully integrated package 


A digital switch is said to provide circuit switching, 
packet switching, time-division switching, time-division 
multiplexing, and advanced routing and control capabili- 
ties in one fully integrated package. The NSS switch can 
combine voice, data, and image transmissions on the 
Same circuit and operates with all wide-area network 
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For the first time you can 
drive an electromechanical relay 
directly with the signals of most 
logic families—including CMOS. 
That means simpler board layout 
problems and reduced compo- 
nents counts for greater | reliability. 

The new Centigrid'relay 
incorporates a power FET driver 
in the input to amplify the signal, 
protects it with a large Zener 
diode, and packs it all together 
with a DPDT relay and coil 


suppression diode in a tiny 


CENTIGRID style can. And make 


no mistakes. ..it is a Centigrid 
relay granted QPL approval to 
MIL-R-28776/6 and /7. Its rug- 
gedness and proven contact 
reliability are industry bywords. 
Ultraminiature Centigrid 
relays have proven extremely 
effective in applications where 
high board density and close 
board spacing are critical. Low 
power requirements make them 
exceptionally valuable for battery 





RF characteristics up through 
UHE 
The new Centigrid is avail- 

able in both general purpose 
116C) and sensitive (136C) ver- 
sions. Call or write today for 
complete information or applica- 
tions ideas. 


TELEDYNE RELAYS 


operation, and they have excellent Innovations In Switching Technology 


12525 Daphne Ave., Hawthorne, California 90250 « (213) 777-0077 
U.K. Sales Office: Heathrow House, Bath Rd., Cranford, see Middlesex, England TW 5 9QQ « 01-897-2501 
European Hatrs.: Abraham Lincoln Strasse, 38-42 « 6200 Weisbaden, W. Germany 06121-7680 
Japan Sales Office: Nihon, Seimei Akasaka Building « 8-1-19 Akasaka, Minato-Ku Tokyo; 107 Japan (03) 403-8140 
France Sales Office: 85-87 ane Anatole-France « 92300 Levallois-Perret, France ¢ 758-71-60 
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media, including terrestrial, satellite, radio, microwave, 
and fiber-optic facilities. 

The basic unit, with an aggregate throughput of 16 
Mb/s full duplex, is expandable to a system with an 
aggregate throughput of 64 Mb/S. The switch will han- 
dle transmission speed of 50 b/s to 1.544 Mb/s. Network 
management tools, redundancy, protocol support, and 
accounting are also included. 

Evaluation units will likely be available in early 1985. 
Network Switching Systems Inc., 3 Dundee Pk., Andover, Mass., 
01810. Phone (617) 470-2853 [Circle 367] 


Multiplexer boasts built-in 
verification and testing 


A dual-size module, the 2134, is a DZV-compatible, 
eight-line asynchronous multiplexer that can replace two 
Digital Equipment Corp. DZV11 four-line quad-size mul- 
tiplexers and is functionally equivalent to the Unibus- 
type DZ11. It has built-in diagnostic capabilities for ter- 
minal testing and functional verification and 1s 
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compatible with LSI-11 and MicroVAX computers, in- 
cluding models with 22-bit addressing. 

Providing data-transfer rates of up to 38.4 kilobaud as 
well as split-baud rates, the 2134 offers strict bus-timing 
control for maximum throughput. The address and inter- 
rupt functions are selectable throughout the floating 
ranges by a dual in-line package switch. 

The double-height model 2134 is available now at 
$800, and can be ordered separately or with a 3'4-in.- 
high rack-mountable distribution panel and interconnec- 
tion cables. 
Gen/Comp Inc., 6 Algonquin Rd., Canton, Mass. 02021. 

Phone (617) 828-2008 [Circle 368] 


Peak-sense-and-hold circuits 
capture narrow 100-ns pulses 


Pulses as narrow as 100 ns maximum for a 1-V pulse 
and a 100-pF hold capacitor, or 200 ns maximum for a 
10-V pulse and a 300-pF hold capacitor, can be captured 
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by the AH503 and AH504 peak-sense-and-hold circuits, 
the manufacturer claims. With a hold capacitor of 330 
pF, the droop rate will be less than 1uV/s, permitting 
very narrow pulses to be captured and held for further 
processing. 

Reset time is 100 ns for the AH504 and 400 ns for the 
AH503. Gating time is 250 ns for the AH504, 400 ns for 
the AH503. 

These components are intended to do the work of a 
circuit that otherwise would have to be built by the 
engineer out of subcomponents, the manufacturer says. 
They also are claimed to offer a size advantage. 

Temperature options are available within the AH- 
503/AH504 group of circuits. The AH503DK operates 
in the temperature range from 0° to 70°C, the AH503DS 
in the range from —55° to + 125°C, and the AH504DK in 
the range from 0° to 70°C. 

These models are in production, and small quantities 
of the AH503DK and AH504DK are available for deliv- 
ery from stock. In quantities of 100, prices are $88.10 for 
the AH503DK and $127.40 for the AH504DK and the 
AHS503DS. 
Optical Electronics Inc., P.O. Box 11140, Tucson, Ariz. 85734. 
Phone (602) 624-8358 [Circle 370] 


750-W single-output supplies 
sell for $419 apiece 


Two 750-W single-output switching power supplies, de- 
signed for telecommunications applications, offer high 
power density, low noise output, and fast response. The 
SFG-24-30 provides 24 V at 30 A, and the SFG-48-15 
provides 48 V at 15 A. 

Both open-frame supplies measure 12 by 6 by 3% in. 
and have a power density exceeding 3.2 W/in.’. They are 
designed to meet U.S., Canadian, and international safety 
standards, and their mean-time-before-failure ratings ex- 
ceed 10,000 h. 

Strap-selectable ac input may vary from 90 to 132 V 
or 180 to 240 V, 47 to 63 Hz. Soft-start circuitry, con- 
taining a distributed radio-frequency-interference filter, 
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_ FUSION’ is the only connection. 


In an industry fragmented by diversity, FUSION 
makes connections. 


FUSION is the LAN software that links different 
computers. FUSION connects diverse operating 
systems, diverse LAN hardware, and diverse pro- 
tocols, to provide high speed communication 
across completely unrelated systems. 


When you add FUSION, you remove the obstacle 
of incompatibility. FUSION links your computer 
with a wide variety of others regardless of oper- 
ating system, protocol, or network hardware. 





@ With FUSION, any user can perform sys- 
tem-to-system file transfer, remote login, 
and remote execution. 


@ FUSION offers a choice of two standard 
protocols —XNS or TCP/IP. Some cus- 
tomers have even developed private 
protocols. 


@ And you can create your own application 
programs, using FUSION utilities. 


@ FUSION accommodates all major LAN 
boards, too. So network interface is no 
problem. 


ElectronicsWeek/ October 8, 1984 


FUSION gives your system the advantage of com- 
patibility. ..and protects your customer's exist- 
ing hardware investment. That’s why it’s rapidly 
becoming an industry standard. 


Add FUSION. It’s the connection you've been 
looking for. 





A sample network using a few of the many 
configurations made possible with FUSION. 


For further information please contact: 
Network Research Corporation 

1101 Colorado Ave. 

Santa Monica, CA 90401 

(213) 394-7200 

(800) 541-9508 


FUSION is a licensed trademark of Network Research Corporation. 


network 
research 
corporation 
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limits in-rush current at turn-on. Each power supply 
meets Federal Communications Commission and interna- 
tional RFI suppression specifications as well as the safety 
requirements of the Underwriters Laboratories, Canadian 
Standards Association, International Electrotechnical 
Commission 380/435, and Verband Deutscher Electro- 
techniker 0804/0806. 


In quantities of 100, the supplies sell for $419 each, 


with delivery from stock. 
Todd Products Corp., 50 Emjay Blvd., Brentwood, N.Y. 11717. 
Phone (516) 231-3366 [Circle 373] 


Predesigned supplies 
are custom finished 


Based on 11 predesigned case sizes with power ratings 
from 20 to 410 W and complemented by a choice of 
standard user-selected electrical and mechanical options, 
the Flex series of power supplies should simplify the 
development of customized power supplies. The series 
also allows the user to specify his exact output rating and 
option requirement at lower cost and shorter develop- 
ment time, the company claims. 

Each case size uses Verband Deutscher Electrotech- 
niker-approved power transistor construction, allowing 
compliance with safety requirements for leakage current 
and safety spacings. 

The series also has pre-approval from Underwriters 
Laboratories and the Canadian Standards Association 
and a Technische Uberwachungs-Verein certificate for 
VDE and International Electrotechnical Commission 
specifications. 

Standardized design concepts, components usage, and 
manufacturing processes are said to provide lower cost 
per watt than other designs. Quantity prices range from 
$30 for the 20-W FSO1 package to $250 for the 410-W 
FS11 package. 

Power-One Inc., Power One Dr., Camarillo, Calif. 93010. 
Phone (805) 987-3891 [Circle 374] 





Industrial data logger suits 
acquisition, monitoring 


The Philips-type PR 2011 industrial data logger is a 
compact data-acquisition and monitoring system used for 
such industrial applications as supervision of rotating 
machinery, test monitoring, energy management, vehicle 
testing, and quality control of components. It allows the 
execution of complex tasks without special training and 
makes multichannel recording as simple as with line and 
multipoint recorders, the firm says. 

In its basic configuration, the PR 2011 can accept up 
to 64 analog and up to 128 digital inputs. Up to three 
more frames can be added to bring the capacity up to 
256 signal inputs. A built-in cassette drive is provided for 
parameter program loading and mobile data storage. The 
system can automatically convert large quantities of pro- 
cess values into decision-relevant information. Reliability 
is enhanced by the system’s fully self-monitoring facilities 
with automatic fault location. Up to six alarm thresholds 
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can be set on each measuring channel, and values are 
displayed automatically for any measuring point at which 
an alarm value is recorded. 

The PR 2011 has a facility for remote operation and 
parameter setting from a video display unit that gives on- 
screen guidance. A serial interface allows long-distance 
communication between the instrument and sensors by 
way of serial or telephone lines. 

The 19-in. modular system sells for between $8,000 
and $10,000 plus the cost of software. Deliveries take up 
to 10 weeks. 

The Pyrometer Instrument Co., Northvale, N.J. 07647. 
Phone (201) 768-2000 [Circle 375] 


Strip-chart recorder comes 
in one to three channels 


Intended for recording requirements in medical, laborato- 
ry, process control, and other such applications, the 
heavy-duty model SR 6335 is a strip-chart recorder avail- 
able with one, two, or three channels. 

A pen-offset compensator that eliminates time delay 
between channels is a standard feature on the two- and 
three-channel models, eliminating the manual calculation 
for time lag. To increase the SR 6335’s versatility, 18 
types of pre-amplifiers are offered. The unit also includes 
20 different selectable chart speeds, as well as a chart 
rewind for easy review. 





ElectronicsWeek/ October 8, 1984 


DATA CONVERTERS 


The one-channel model features a 
pretrigger function that automatical- 
ly changes the chart speed from hour 
to minute at a predetermined signal 
level. Both signals—the one below 
pretrigger and the one following 1t— 
become automatically digitized and 
stored in memory. Eight different 
color pens are available. 

Prices of the SR 6335, available 
from stock, range from $1,250 to 
$1,950. 

Western Graphtec Inc., Advertising and 
Promotion Department, 12 Chrysler St., Ir- 
vine, Calif. 92718. Phone (800) 854-8385 
(in Calif. (714) 770-6010) [Circle 376] 


Converters eliminate need 
for electromechanical tachs 


The RDC-19190 series of hybrid re- 
solver-to-digital converters, accord- 
ing to the manufacturer, can provide 
linearity to within 1% of velocity 
output and eliminates the need for 
electromechanical tachometers in 
control systems while increasing reli- 
ability. The 2-in.» Tach Eliminator 
can perform digital conversions and 
provides control systems with veloci- 
ty feedback. Converters are available 


in 10-, 12-, 14-, and 16-bit resolution 
with accuracies to 21, —£8.5, =£2.6, 
and 1.3 min., respectively. 

The four input-frequency ranges 
are from 360 Hz to 22 kHz, 600 Hz 
to 22 kHz, 1 kHz to 3.5 kHz, and 
360 Hz to 3.5 kHz. All units operate 
with a reference voltage range of 4 to 
50 V. The maximum tracking rates 
range from 400 to 6.3 revolutions/s 
for the 10- to 16-bit converters, re- 
spectively. The converters are pri- 
marily designed and packaged for 
uses in which both resolver and digi- 
tal conversion and a linear velocity 
signal are required. 

Typical applications are in motor 
and position control systems for ro- 
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Oster Trim 
Production Costs 


A Plenco <a 
Thermoset Helps | 









Hair professionals know 
Oster, Division of Sunbeam 
Corporation, Milwaukee, as a 
producer of quality-crafted 
barber and beauty products. 
Horses, cattle and dogs 
too, are kept in trim with 
their own special, smooth 
running, STEWART® by Oster 
ADJUSTA-GROOM™ clippers 
for animals. 


Previously, the upper shell of 
Model SSC 45 was painted gold 
to distinguish it from other 
models. This not only cost 
more but resulted in too many 
rejects. Oster wanted to 
eliminate this production step 
but still maintain the ADJUSTA- 
GROOM clipper’s distinct 
appearance. “The quality look 
and feel as well as the strength, 
stability and economy of 
Plenco 04548 with its distinc- 
tive mottled color made ita 
good choice. We achieved a 


substantial reduction in 
production costs, Oster 
engineers stated. 


Plenco thermosets give you 
savings without sacrifice—a 
money saving choice for 
quality, economy and perfor- 
mance. Choose a Plenco 
thermoset molding compound. 
You'll be glad you did instead 
of wish you had. Give us a call 
at (414) 458-2121. 


PLENCO 


THERMOSET PLASTICS 





PLASTICS ENGINEERING COMPANY 
Sheboygan, WI 53081 


Through Plenco research...a wide range of 
ready-made or custom-formulated phenolic, 
melamine-phenolic, alkyd and polyester ther- 
moset molding compounds, and industrial resins. 





PLENCO-thermoset plastic performance for 50 years. 
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botics, computerized numerical-control-machine tooling, 
and precise antenna positioning. The RDC-19190 series 
requires 0.3 W and operates over the temperature range 
from 0° to 70°C. Prices start at $133 with delivery from 
four to eight weeks. 

ILC Data Device Corp., 105 Wilbur Pl., Bohemia, N.Y., 11716. 
Phone (516) 567-5600 [Circle 366] 


Wire-wrappable boards 
hold 252 14-pin DIPs 


The series 4-68000B-VHF wire-wrappable socket board 
is a high-density version of the series 4-68000 board and 
holds 252 14-pin, dual in-line packages, or 22% more 
than its predecessor. The boards are compatible with the 
Motorola Versabus in form-factor and connector configu- 
ration, and will plug into any Versabus-compatible back- 
plane and card frame. 

Mechanical features include pairs of plated through- 
holes for individual device bypassing and committed 





power ground-plane bypassing. For high-frequency logic 
or analog applications up to 500 MHz, using the compa- 
ny’s washer and jumper accessories produces very low 
inductance bypassing. 

With dimensions of 14.4 by 9.25 in., the series 4- 
68000B-VHF boards are 0.062-in. epoxy fiberglass, 2-o0z 
tin-plated copper, and reflowed. They come fully popu- 
lated with socket pins or can be custom-pinned. 

Four models are available, with 2- or 3-level pins, tin 
or gold bodies, and gold contacts. Models with tin bodies 
and 2- or 3-level pins sell for $609. Gold versions with 2- 
or 3-level pins cost $658. Delivery takes up to four 
weeks. , 
Hybricon Corp., Inside Sales, 410 Great Rd., Littleton, Mass. 
01460. Phone (619) 486-3174 [Circle 361] 





Thyristor circuits provide 
balanced firing signals 


A line of thyristor firing circuits with isolated gate drives 
for safety uses digital techniques for balanced firing. The 
firing signals are independent of phase rotation. Eliminat- 
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ing the need for synchronizing transformers, the circuits’ 
output is nearly linear to permit the use of linear 
analysis. 

Available in single and three-phase configurations, the 
thyristor circuits provide firing for conduction in both 
positive and negative halves of the ac supply for two- 
quadrant operation and regenerative discharge of induc- 
tive loads. They provide hard firing signals, and operate 
with any 50- or 60-Hz standard line voltage up to 600 V. 

List prices of the circuits, available now, begin at $267. 
Reflex Inc., 303 Allens Ave., P.O. Box 1515, Providence, R.I. 
02901. Phone (401) 941-4444 [Circle 362] 


Heat sinks mount 
on DIPs without gluing 


A series of heat sinks designed to slide on 8-pin dual in- 
line packages are said to eliminate the need for gluing 
and improve heat dissipation. Slide-On heat sinks have 
two conduction paths, one on the top and one on the 
bottom. Each of these surfaces has its own spring action 
that brings it into parallel with the DIP surfaces, result- 
ing in maximum thermal contact regardless of DIP 
thickness. 

Staggered fins, slotted to minimize the boundary layer 
effect, help provide more effective air flow. Under natu- 
ral convection, with an input of 1 W, the Slide-On heat 
sink cools the DIP by 12°C. 

A locking tab on the heat sink prevents the DIP from 
becoming dislodged. It also requires little maintenance 
and no additional board space. The Slide-On heat sink is 
price at 15.2¢ per 1,000. Free samples are now available. 
Aavid Engineering Inc., 30 Cook Ct., Laconia, N.H. 03247. 
Phone (603) 524-4443 [Circle 365] 





Connector carries resistor 
to simplify mounting LEDs 


The Conxrite solderless connector provides a simplified 
method of electrically connecting a panel-mounted light- 
emitting diode. Its molded plastic body has a self-con- 
tained interchangeable 44-W resistor, eliminating the 
need for an external resistor. 

The connector, with its incorporated ballast resistor, 
can be used on circuits from 3 to 28 V with wiper-type 
contacts compensating for varying sizes of LED leads. It 
also supports and relieves stress on the LED leads pro- 
viding the stability needed to eliminate broken or dam- 
aged lead problems, the company claims. Such problems 
as panel backout, typical of the clip and ring mount, are 
resolved, resulting in a more secure assembly. 

Conxrite, which is part of the CNX 310 series, enables 
the preassembly of wiring harnesses, precluding the need 
for hard wiring directly to the LEDs. Thus it is easy to 
replace defective LEDs in final assembly, test, and field- 
service operations. | 

Available now, Conxrite is priced at 34¢ each in quan- 
tities of 10,000. 

Visual Communications Co., P.O. Box 986, El Segundo, Calif. 
90245. Phone (213) 822-4727 [Circle 364] 





ElectronicsWeek/ October 8, 1984 





Now at an affordable price! 
e Just .500” diameter 
e Constructed to meet rigid military specs 
e Sealed or unsealed versions 
e Fixed or adjustable stops available 
e 3 indexing angles available 
Call or write for applications assistance. 


STANDARD 
GRIGSBY 


920 Rathbone Avenue/P.O. Box 1528 « Aurora, Illinois 60507 USA 
312 844-4300 - TWX 910 232-3138 
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PSR/NSR Switching Regulators 





The little big ones with the great performance 







Example: 
Option R; 36V, 8A 


p\ Ww BP 
Ul J2'1 \ 


Vin = (Vout + 6V) to 80V (219V) 
PSR=0to+39V, NSR=—23 to—39V 
8A (4A, 2A as well) 

288W (144W, 72W as well) 

0,4 (0,63 0,81) $/W 

Power density: 11W/in’ ~ 673W/dms 

Efficiency: 95% typ. 

Ambient temperature: —40 to +71°C. without derating 


Input: 
Vout Programmable: 
Output current: 
Output power nom: 
Price/power ratio: 


packed into RFI shielded and self cooling metal cases, 
available as pos. and neg. supplies with many other 
interesting features from: 


MELCHER 


elektronische Gerate AG 
PO.B. CH-8610 Uster, Switzerland 
Tel. 01 941 37 37, Tx 57154 meus ch 
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NEW PRODUCTS 


Carrier Boards 


DESIGNERS 
and MANUFACTURERS 
Wi Battery Holders 

Mi Terminal Boards 

Mi Standoffs and Spacers 
Mi Test Jacks 

Mi Transistor Sockets 

Mi Binding Posts 

Mi Micro Pins and Jacks 
Mi Electronic Hardware 
Wi Jerminals | 


FOR ’84 
Wi Pin Grid Array Sockets 


i Handles 

Wire Wrap Terminals 

W@ Lithium Battery Holders 
Mi Jack Screws Mi Fuse Holders & Clips | 
Mi Printed CircuitHardware Insulating Washers 
CALL TOLL-FREE 800-221-5510 


EcTRONIC 
New York, N.Y. 10012 
TWX:710-581-2861 






49 Bleecker Street e 
Tel: (212)475-4600 






See us at Booth 1813, Wescon '84 
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DESIGN PROBLEMS? 


CIRCUITS AND SOFTWARE 
FOR 
ELECTRONICS ENGINEERS 
focuses strictly 
on design problems! 





Edited by Howard Bierman, 
Managing Editor, Technical— 
FlectronicsWeek 


Access stimulating, clever ap- 
proaches that can speed your 
creative design concepts. 


This indispensable source con- 
tains hundreds of circuit sche- 
matics, block diagrams and 
computer programs that are con- 
veniently organized into 25 vital 
categories by function. 


Design appropriate circuitry to 
meet challenging specifications. 


Save time by adapting proven 
circuits and software to a wide 
range of applications. 


Save money and increase pro- 
ductivity by avoiding costly de- 
sign errors. 


Don't take the chance of being 
less than on top of the latest cir- 
cuitry developments. 


ORDER YOUR COPY NOW! 


Hightstown, NJ 08520 


wl: 
o Ga 
McGraw-Hill Int'l. Pub. Co. [Sif | 


Attn: ECC 

McGraw-Hill House 
Maidenhead, Berkshire SL6 2QL 
England 


Send me 


| 

| 

| 

| 

| 

| 

| copy (copies) of R370 
| for $19.95 each. 
| 

| 

| 

| 

| 

| 





|] Payment enclosed 
L] Send proforma invoice 


Name 
‘Company 
Street Address 


City States Zip 
L_ Allow 4-6 weeks for delivery. 
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Videotex 7°84, Online Conferences 
Ltd. (Online Conferences Ltd., Pin- 
ner Green House, Ash Hill Drive, 
Pinner HAS 2AE, Middlesex, UK), 
The Rai Center, Amsterdam, Nov. 
20-22. 


China International Microelectron- 
ics/Computer Exhibition and Con- 
ference, Trade Fair Management 
Corp. (Harry C. Lepinske, American 
Exhibition Services International 
Inc., P.O. Box 66373, O’Hare Inter- 
national Airport, Chicago, Ill. 
60666), Shanghai, Nov. 21-26. 


Computer China ’84—International 
Computer Technology Exhibition 
and Conference, Fujian Consultancy 
Centre for Science and Technology 
et al, Academic Conference, China 
Microcomputer Applications Associ- 
ation (Adsale Exhibition Services, 
21/F, Tung Wai Commercial Build- 
ing, 109-111 Gloucester Rd., Wan- 
chai, Hong Kong), Xiaman Special 
Economic Zone, People’s Republic of 
China, Nov. 25-Dec. 1. 


Cellular Communications, Online 
Conferences Ltd. (Online Confer- 
ences Ltd., Pinner Green House, Ash 
Hill Drive, Pinner HAS 2AE, Mid- 
dlesex, UK), Westin Hotel Chicago, 
Chicago, Nov. 26-28. 


Materials Research Society Fall 
Meeting, MRS (9800 McKnight Rd., 
Suite 327, Pittsburgh, Pa. 15237), 
Boston Marriott Hotel, Copley 
Place, Boston, Nov. 26-30. 


Stress Analysis by Thermoelastic 
Techniques, Sira, British Society for 
Strain Measurement, and National 
Engineering Laboratory (Conference 
Unit, Sira Ltd., South Hill, Chisle- 
hurst, Kent BR7 5EH, UK), Meet- 
ing Rooms of the Zoological Society 
of London, London, Nov. 27-28. 


Power Sources Conference, Power 
Sources Conference (Anne Weber, 
PSC, 3970 Altantic Ave., Suite 204, 
Long Beach, Calif. 90807), Sheraton- 
Boston Hotel and Hynes Auditori- 
um, Boston, Nov. 27-29. 


Electronic Displays °’84, Network 
Events Ltd. (Network Events Ltd., 






















Printers Mews, Market Hill, Buck- 
ingham MK18 1JX, UK), Kensing- 
ton Exhibition Center, London, Nov. 
27-29. 


16th Precise Time and Time Interval 
Applications and Planning Meeting, 
U.S. Naval Observatory et al. (Sheila 
C. Faulkner, Time Service Division, 
U.S. Naval Observatory, Washing- 
ton, D.C. 20390), NASA Goddard 
Space Flight Center, Greenbelt, Md., 
Nov. 27-29. 


FinStrat ’84, Association for Finish- 
ing Processes of SME (Brian 
Soloway, AFP/SME Public Rela- 
tions Department, 1 SME Dr., Dear- 
born, Mich. 48129), Anaheim Con- 
vention Center, Anaheim, Calif., 
Nov. 27-29. 


30th Conference on Magnetism and 
Magnetic Materials, IEEE eft al. 
(Conference Steering Committee, c/o 
Richard M. Josephs, Code 5023, Na- 
val Air Development Center, War- 
minster, Pa. 18974), Town and 
Country Hotel, San Diego, Nov. 27- 
30. 


Robots West Conference and Expo- 
sition, Robotic Industries Assn. and 
Society of Manufacturing Engineers 
(Public Relations Department, SME, 
1 SME Dr., Dearborn, Mich. 48121), 
Anaheim Convention Center and 
Hilton Hotel, Anaheim, Calif., Nov. 
27-30. 


1984 National Data Systems Forum 
and Exhibit, Transportation Data 
Coordinating Committee (1101 Sev- 
enteenth St. N.W., Washington, D.C. 
20036), Baltimore Convention Cen- 
ter, Baltimore, Nov. 28-29. 


Winter Simulation Conference, Na- 
tional Bureau of Standards et al. 
(Udo W. Pooch, Department of. 
Computer Science, College of Engi- 
neering, Texas A&M _ University, 
College Station, Texas 77843), Shera- 
ton-Dallas Hotel, Dallas, Nov. 28-30. 


Unix Applications: Direction ’85, 
Yates Ventures (4962 El Camino 
Real, Suite 111, Los Altos, Calif. 
94022), Century Plaza Hotel, Los 
Angeles, Nov. 28-30. 
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An Alternative Csharp Realtime Toolkit 
for Advertisers to 
Reach Design Engineers 


Csharp ae Data Structures 
Tools } 





Editorial: | | STTTIVE ORY iraemare (mime liiits 


Industrial Electronics Equipment Design is data acquisition and control. 
devoted entirely to international coverage of | Tools include: graphics, 
the industrial segment of the electronics | event handling, scheduling, 


industry. Itis produced by a team of experi- 
enced technical editors dedicated to provid- and state systems. Processor, 


ing readers with the most complete and | device, and operating system 
accurate technical information available. | Tal raretsyal 

A typical issue includes detailed technical depe salle 
articles focusing on significant trends or | 
techniques authored by industry experts, | 
provides in-depth technical articles and | 








introduces new products. 


Circulation: = | Circle 105 on reader service card 








25,000 qualified electronic design engineers 
specifically responsible for the design and 
manufacture of industrial electronic 
equipment. 
1984 Special Introductory Rates: 
Non 
ElectronicsWeek __ElectronicsWeek 
Ad size advertisers advertisers 
1 page: $1,000 $1,500 
2/3 page: 750 a 40) 
1/2 page: 620 930 
1/3 page: 400 600 
1/4 page: 320 480 
1/6 page: 220 330 
Cover rates 
4th cover: 2,160 2,635 
3rd cover: 1,710 2,260 
2nd cover: 1,810 2,410 
Color charges: | 
Two color, standard: 305 | 
Matched 2nd color: 510 
4 color process: 610 
4 color process spread: 950 


Issue and Closing Dates: At Darnell, we make only one type of caster—the kind 


lesue dates Closing Dates you need—including custom designs to meet your 
Premier Issue special requirements. Featured here is our Cushion 
September 15, 1984, August 15, 1984 Ride |l-3 Shock Absorbing Caster, which provides 
November 15, 1984 October 15, 1984 smooth shock absorption without ‘hitting bottom. 


| Don't take chances—get the DARNELL Difference! 
No Waste Circulation: | 
Industrial Electronics Equipment Design is | D j RNELL 


a targeted and cost-efficient way to get your | 
equipment design engineers, worldwide. CASTERS AND WHEELS 








advertising read by industrial electronic 


| 12000 Woodruff Avenue, Downey, CA 90241 
For space reservations, call Production Dept.., (213) 923-9373 © OUTSIDE CALIFORNIA (800) 421-3525 
McGraw-Hill Electronics Publications, Branch Warehouse 
(212) 512-3140. rut 1962 University Lane, Lisle, IL 60532 
1221 Avenue of the Americas. 
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A temporary mounting adhesive, Wa- 
fer-Mount 562, is recommended for 
applications where a dry, preformed 
adhesive film is needed, as in bond- 
ing stacks of substrates for slicing. 
Wafer-Mount 562 melts at 195° to 
210°F; after application, it readily 
dissolves in toluene. 

Wafer-Mount 562 comes in 0.003- 
by-8-by-10-in. sheets, and specially 
sized sheets can be ordered. A stan- 
dard package of 20 sheets costs $40 
(larger quantities can be quoted), and 
delivery is from stock. 

Aremco Products Inc., P.O. Box 429, Ossi- 
ning, N.Y. 10562. Phone (914) 762-0685 
[Circle reader service number 421] 


Tubing that blocks out moisture and 
corrosives with an inner adhesive lin- 
ing, type ST-302, has an outer wall 
that is flame retardant and shrinks at 
approximately 250°F. This combina- 
tion, the manufacturer says, makes 
ST-302 desirable for electrical con- 
nections, wire splices, breakouts, and 
the repair of damaged cable jackets 
under harsh field conditions. 

The tubing has a 2:1 shrink ratio 
and is available in diameters of 0.187 
in. to 1.5 in. (internal diameter be- 
fore shrink). Its wall thicknesses 
range from 0.022 in. up to 0.039 in. 

Prices per 100 ft range from $91 
for 0.187-in. tubing to $509.60 for 
1.5-in. tubing in 5,000-ft quantities. 
Cole-Flex Corp., 91 Cabot St., West Baby- 
lon, N.Y. 11704. Phone (516) 249-6150 

[Circle 422] 


A highly filled epoxy-based casting 
resin, Resin 1251, has high thermal 
conductivity as well as excellent insu- 
lation properties, according to the 
manufacturer, which recommends it 
for such applications as potting and 
encapsulating transformers, bushings, 
and power supplies. 


106 


Resin 1251 has a selection of four 
grades of hardener, ranging from 
general-purpose to hardeners for a 
variety of thermal, mechanical, and 
electrical applications. A low thermal 
coefficient of expansion and low 


shrinkage characteristics reduce 
stresses that can damage sensitive 
components. 


Available in drums at $2.38 per Ib 
as well as in other packaging op- 
tions, Resin 1251 will be delivered in 
three working days. 

Isochem Products Co., 99 Cook St., Lin- 
coln, R.l. 02865. Phone (401) 723-2100 
[Circle 423] 


Acrylic adhesives for bonding polyi- 
mide films to rolled annealed copper 
foil, in flexible printed-circuit board 
laminates, are said by the manufac- 
turer to have excellent adhesion, di- 
mensional and thermal stability, and 
chemical resistance. 

The same company also produces 
overlays for use with polyimide-cop- 
per or other systems, to protect foil 
surfaces after the circuit has been 
printed and etched. Produced in the 
form of unsupported film, the acrylic 
sheet adhesive is supplied semicured 
(B stage), 0.001 in. or 0.002 in. thick, 
with both surfaces covered by a re- 
lease film. 

Oak Materials Group Inc., 54 Church St., 
Hoosick Falls, N.Y. 12090. Phone (518) 
686-4374 [Circle 424] 


A line of laminates with thermoplas- 
tic resin cores, Tekclad targets print- 
ed-circuit-board applications requir- 
ing low electrical losses and continu- 
ous operation at higi: temperatures. 

Bonded on both sides with electro- 
deposited copper foil, Tekclad lami- 
nates are compatible with direct 
chip-on-board attachment _ tech- 
niques, such as ultrasonic, thermo- 
sonic, and thermocompression 
bonding. 

The dielectric constant is 3.13 at 
100 kHz or 3.04 at 10 GHz; the 
dissipation factor is 0.0050 at 100 
kHz, 0.0030 at 10 GHz; and the con- 
tinuous operating temperature rating 
(UL approved) is between 140° and 
180°C. 

Tekclad laminates are available in 
three grades, and certain grades can 
be made transparent for see-through 


























applications. Claddings are 1 and 2 
oz (0.5 oz will be available in the 
fourth quarter of 1984). 

Delivery is from stock to four 
weeks. A_ typical volume order 
ranges from $10 to $20 per ft? de- 
pending on weight. 

Kollmorgen Corp., 322 L.I.E. South Service 
Rd., Melville, N.Y. 11747. Phone (516) 
454-4400 [Circle 425] 


Fiber-optics components and systems 
and optical components can be bond- 
ed readily with an optically clear, 
low-viscosity epoxy adhesive, Tra- 
Bond F 113. The manufacturer says 
that it is often specified for use in 
fiber-optic cable terminations with 
pot and polish connectors. 

Tra-Bond F 113 adhesive contains 
no solvents. The company stresses 
excellent wetting and wicking, and 
strong bonding to glass, ceramic, 
metal, and plastic surfaces. 

The adhesive comes two-compo- 
nent Bipax packages. In lots of 100 
packages, a 7-g kit is priced at $1.80. 


Tra-Con Inc., 55 North St., Medford, 
Mass. 02155. Phone (617) 391-5550 
[Circle 426] 


Moisture resistance and a degrada- 
tion temperature above 350°C are the 
outstanding features of Epo-Tek 314, 
a two-component, 100% solids epoxy 
for fiber-optics assemblies. The man- 
ufacturer mentions products that 
may be autoclaved, chiefly medical 
instruments, as the principal applica- 
tion for this product. 

With a refractive index of 1.4939, 
Epo-Tek 314 is recommended for op- 
tical assemblies with glass or quartz 
that require optical transparency. Pot 
life for mixed material is four days. 
An 8-oz trial size costs $31. 

Epoxy Technology Inc., P.O. Box 567, Bil- 
lerica, Mass. 01821. Phone (617) 667-3805 
[Circle 427] 
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For several reasons. 

ITT Components new Y type relays 
are smaller. More economical. Ultra- 
sensitive. Have high-temperature Capa- 


1500 V surge specs. And the SY SPDT 
relay is extremely compact for use in 
small and portable products. 








Both relays are wash 
Very cost-efficient. Rem 
And available, now 


bilities. And low power consumption high-efficiency a 
(75mW), for logic-compatible applications. Components relays. W 
Our RY DPDT relay meets FCC impression on you. 





For Space Reservations 
Call: Production Dept. 


PS PARS PSECU 


ELECTRONICSWEEK 
SPECIAL REPORT 
NOVEMBER 5 


Test Equipment 
Update 


¢ The impact on test 
equipment of increasingly 
dense and complex 
semiconductors 

¢ Strategies for investment 
in ATE 

¢ Flexibility in built-in 
architectures 

¢ Status of VLSI in-circuit 
and functional testing 

¢ Merging CAD with CAT 

Issue Date: November 5, 1984 


Closing for Advertising: 
October 15, 1984 





aM ElectronicsWeek 
nhl The Voice of the Industry, 
Heard Every Monday 
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So, for telecom, secur 
saris n, design in ITT 
e|l make a small 


Contact ITT Compone 
International Tele ephone an 
Corporation, 1201 East \\ 








ole. Lightweight. — Avenue, Santa Ana, CA927/05. Telephone: 
rkably reliable. (/14) 836-0351. TWX: 910-595-1744. 
Telex: 681-389. In Canada contact ITT 
ty, or any other Components, a Division of ITT Industries 


of Canada Limited, 4001 Chesswood 
Drive, Downsview, Ontario, Canada 
M3J 2R8. Telephone: (416) 630-7971. 


nts, a unit of 
d Telegraph 
IcFadden 


ITT components 
Major Routes to 
Reliability, Provided 
by the RAC 


¢ System Reliability and Maintainability Consult- 
ing Services 

¢ Customized Data Searches and Analyses 

e Statistical Support Services 

¢ Semiconductor Device Reliability Databooks 
—Digital Data 
—Linear/Interface Data —Transistor/Diode Data 
—Memory/LS! Data 


am =i {=r (ce) al(om =X0[0]) o)tnl= 10) @at- ym OL-1C- lerere).¢) 
¢ Reliable Equipment Design Guidelines 


—Hybrid Circuit Data 


—Design Reliability Handbook 
—Microelectronics Failure Analysis 
B(=revalal(e 0) =. aa (eyen-10101e- MO LUl(e]-) 


¢ Tutorial Reliability Courses 


e Electrostatic Discharge (ESD) Seminars and 
Publications 


RAC Is a DoD Information Analysis Center Operated by lIT Research institute 


Reliability Analysis Center 


RADC/RBRAC e Griffiss AFB, NY 13441 


Phone 315-330-4151, Autovon 587-4151 
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SY .SY, RELIABLE SOLUTIONS 
'.O YOUR DESIGN PROBLEMS 


esign Engineers; Technicians; Supervisors; This book is for YOU! 





CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS can save you 
development time and money by giving access to stimulating, clever approaches 


that speed creative design concepts. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS covers a vast 
array of design problems conveniently organized into 25 vital categories by 


function, including: 


amplifiers, control circuits, instrument circuits, 


microprocessors and power supplies, plus software 


for computers and calculators. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGI- 
NEERS contains hundreds of circuit schematics, block diagrams, 
waveforms and computer programs that have been proven to 
work and meet the highest standards of performance. 


You'll find valuable and reliable information on a variety of design 
problems including: 


° exploiting the full potential of an rf power transistor 

° interfacing a 10-bit a-d converter with a 16-bit microprocessor 
* operating instrumentation-meter drivers on a 2-V supply 

* interfacing opto-isolated RS-232 to achieve high data rates 

* enabling a processor to interact with peripherals using DMA 

* a programmable source sets the voltage of E-PROMs 

* a TI-59 program tracks satellites in elliptical orbits 

° an interface program that links a-d chip with microprocessors 


These creative, new ideas and approaches keep you on top 
of what’s happening in the latest circuitry developments. 





Edited by Howard Bierman, 


Managing Editor, Technical— 
ELECTRONICS Magazine 


Focused strictly on design problems, CIRCUITS AND 
SOFTWARE FOR ELECTRONICS ENGINEERS delivers 
professional, innovative solutions for your most 
demanding projects. 


This volume is essential to 


¢ design appropriate circuitry to meet the most chal- 
lenging specifications 


*cut design time by adapting proven circuits and 
software to a wide range of applications 


* save money and increase productivity by avoiding 
costly design errors. 


So whether you are a design engineer, technician or 
supervisor — don't take the chance of being less than on 
top of the latest circuitry developments! 


Electronics Week Books Ship t | 
| P.O. Box 541 oe | 
Before you tackle your next | Hightstown, N.J. 08520 anid 
project, order this | (Tel.) 609/426-5070 | 
Compan 
valuable resource today! | oo | 
Send me copy (copies) of CIRCUITS 
. | ah Soon FOR ELECTRONICS ENG StestAddress 
Use the coupon or send in | NEERS for $19.95 each. U.S. residents please Cit S | 
your company purchase order. | include local sales tax. Hy_________s State ___ Zip | 
|] Payment enclosed (postage & handling in- 
| cluded) Country | 
LJ Bill me (postage, handling & tax will be added) Please allow four to six weeks for delivery. 
wy I é | NOTE: All orders under $25 will be sent a pro- McGraw-Hill knows you will be satisfied, but if for | 
ce! ; forma invoice requiring prepayment. some reason you're not, there is a ten-day money- | 
yon | a Bill my company. Purchase order is attached. back guarantee that applies on all books. | 
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Personal computer users: 


FOR FREE ACCESS 
TO A BETTER JOB 
CALL CLEO. 


Sr. Components Engineer 


MICROELECTRONICS 


EASTERN U.S.: (201) 688-5599 
(301) 982-0224 

WESTERN U.S.: (213) 618-8800 
(408) 294-2000 (415) 482-1550 


TRW Components International, a dynamic division of the TRW 
Space and Technology Group, is a leading supplier of high reliability 
parts for spacecraft and related applications. Within our small- 
company, people-oriented environment we have an excellent 
opportunity for a self-directed Sr. Components Engineer. 


(619) 224-8800 (714) 476-8800 

(818) 991-8900 

300 BAUD, Full Duplex, ASCII code 
For 1200 BAUD #'’s and access 
assistance: (213) 618-1525 
Advertisers call (800) 621-9147. 

In California, call (800) 328-2263. 


CLE© 


Computer Listings of Employment Opportunities 


Responsibilities of the position include researching micro-circuit part 
applications and attributes, directing construction analyses, 
preparing parts documentation, and addressing application problems 
relayed from overseas customers. 


A minimum of 10 years experience in the components engineering 
field and a BSEE are required. Your effective written and verbal 
skills are essential. Some travel is involved. 





Enjoy the advantages of both a small company independent 
atmosphere and large company resources and benefits. We offer a 
competitive salary and comprehensive medical/dental/vision 
benefits. For confidential consideration, please send your resume 
and salary history to: 


POSITIONS WANTED 


S.V. Jennings 

Mgr. of Engineering aay | oy FF | 

TRW Components International 

One Space Park, Bldg. 132 ! | ! | 4 f 

Redondo Beach, 

CA 90278 Microcomputer Expert for hire. Contract or 
per diem. Programming, products with a 

Equal Opportunity Employer brain, circuitry. Mr. Masel, 718-476-1516. 


U.S. Citizenship Required 





Switching Power Supply Expert for hire. 
State-of-the-art designs in less time and less 
expensive. Also consulting. Call for informa- 
tion: G. Perica 514-683-0016. 









ThinFilm Technologist 


The RCA Advanced Technology Laboratories in Princeton, New Jersey is 
working on thin film applications that range from advanced semiconductor 
devices through displays and imaging devices to microwave applications. 


We have achallenging opening for a hands-on exper!mentalist who is - or 
wants to become - a thin film deposition, etching, surface treatment 
generalist. You should be an effective communicator who can handle several 
projects at once and deal skillfully with others in the research center and 
manufacturing divisions. 


You must have a PhD or equivalent in Materials Science, Solid State Physics 
or related discipline and thin film fabrication experience in one or more of the 
following processes: evaporation, sputtering, plasma etching, plasma 
deposition, ion-beam or photon-beam deposition and etching. 


We can offer excellent technical resources, a competitive salary, extensive 
benefits and the potential for professional recognition and advancement. For 
prompt consideration, send your resume to: 


RCA Laboratories 

Shawn 0’Connor 

David Sarnoff Research Center 
Dept. JV-EW 

P.O. Box 432 

Princeton, NJ 08540 


Equal Opportunity Employer 


ReM «<s) 


RCA Laboratories 


Microprocessor Systems Engineer; design, 
development & test; for contract work. Earle 
R. Miller, P.O. Box 2397, R. P. V., CA. 90274. 
(213)541-9123. 
























Sell your 
Specific Software 
Specifically 


If you have software designed 
specifically for the electronics in- 
dustry, you can advertise it — 
for only $107.25 per inch — to 
people specifically in need of it, 
through Electronics Week’s 
Computer Software Section. 






Electronics Week 
YaVIE SVL bY f 
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_ Advertise 


your 
software 

for only 

$107.25 


For only $107.25 per inch you can 
advertise your software, designed 
specifically for the electronics in- 
dustry, to a no-waste audience 
specifically in need of it— Electronics 
Week’s paid circulation of 102,000 
subscribers. 


You'll waste no advertising dollars 
on waste circulation. These decision- 
makers need software applications 
designed specifically for their in- 
dustry. That's why EWeek’s Com- 
puter Software Section is a perfect 
interface because it is programmed 
to connect you with specific industry 
interests. 


Send your copy/art to the address 
below. For more information, call 
David Emery at 212/512-2557. 


Electronics Week 
Computer Software 
Section 


/ K 
Post Office Box 900 Che 
NewYork, NY 10020 WSAll 


1984 ELECTRONICS WEEK 
COMPUTER SOFTWARE SECTION 


Sizes Material 


1 Inch 7/8x2 1/4 Artwork or 
2Inch 17/8x2 1/4 _ film preferred. 
3inch 27/8x2 1/4 Typesetting 
4Inch 37/8x21/4 _ free of charge. 


1984 RATES 
1X 6X 


ROY 
© : 
| re KONAMI: 


Engineering 


Bring Production Technology 
To Life At General Dynamics. 


General Dynamics is the nation’s largest defense contractor and is 
expanding rapidly. We are currently working on more than 100 different 
advanced projects, offering a wide variety of interesting and challenging 
assignments. If you'd like to be a part of this atmosphere of growth and 
achievement, and are qualified in the manufacturing areas listed below, 
General Dynamics Pomona Division would like to talk with you. 


MANUFACTURING ENGINEER 


To support a high-volume hybrid automatic wire bonding area. Experi- 
ence with automatic equipment such as the Hughes 2460. Strong back- 
ground in wire bonding, electronics and optical pattern recognition. Will 
be responsible for equipment selection, programming and process con- 
trol. B.S.E.E. preferred, with a minimum 5 years’ experience in wire 
bonding. 


MANUFACTURING DEVELOPMENT SPECIALIST 


To support thick film multilayer printed substrate manufacturing opera- 
tion. Experience in materials selection and processing, screen printing, 
high temperature firing, laser trimming, and multilayer circuit probing. 
Will be responsible for equipment and material selection and process 
control. B.S.E.E. preferred, with a minimum of 5 years’ experience. 


Our long range contracts can offer you a promising future with diverse 
opportunities for personal growth and advancement. We’ll also enhance 
your life with a competitive salary, excellent benefits and extensive 
recreational facilities. 


For more information and immediate consideration, please send your 
resume to: Director, Production Engineering, General Dynamics 
Pomona Division, P.O. Box 3011, Drawer S-988, Pomona, CA 91769. 


GENERAL DYNAMICS 
Pomona Division 


Equal Opportunity Employer/U.S. Citizenship Required 


TO ANSWER BOX 


1 Inch $107.25 $106.30 $105.40 
2 Inch 214.50 212.60 210.80 
3 Inch 321.75 318.90 316.20 
4 Inch 429.00 425.20 421.60 


CALLIN YOUR NUMBER ADS 
CLASSIFIED ADS 


Address separate’ en- 
velopes (smaller than 11” x 
5” for each reply to: 


° 


Call - 
David Emery 
212/512-2557 


(212) 512-2556 


Box Number (As indicated) 
Electronics Week 
Box 900, NY 10020 
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Kasumigaseki Building 2-5, 3-chome, 

Teradynedncolporstes 22 Kasumigaseki, Chiyoda-Ku, Tokyo, Japan 

= §=International Rectifier 39 [581] 9811 


* Thomson CSF Div DTE 43 United Kingdom: Art Scheffer 


34 Dover Street, London W1 
= ITT Components 107 Tat: 01-493-145) 


Toshiba 3rd C 
ITT Intermetall 21 Business Department 


¢ Toshiba America Inc. 78-79 Frederick J. Kostbar 
Business Manager/Controller 
= Kepco Incorporated Athc [212] 512-2627 


= TRW Electronic Component 12-13 pee en 
=m Keystone Electronics Corp. 103 [609] 426-5542 
. Archie Anderson 
= ~=Universal Instruments 95 Director of Marketing Services 
= Marconi Instruments 56-57 [212] 512-6642 
Margery D. Sholes 
* Wandel un Goltermann 37 Research Manager 
93 [212] 512-3191 
Frances M. Vallone 
Reader Service Manager 
evine a [212] 512.6058 
Thomas M. Egan 
Production Director 
ae oa [212] 512-3140 
$= Mepco/Electra 37 Classified and employment advertising Carol Gallagher 
Cleo 109 Production Manager 


General Dynamics 110 [212] 512-2045 
$ Micro Component iS7f RCA Laboratories 109 Betty Preis 


TRW Components International 109 Production Manager 
oe [212] 512-2908 


Frequency Electronics 89 
Switchcraft 47 


McDonnell Douglas Corp. 


Melcher 103 





$= Miller-Stephenson 84 





Classified and Employment Advertising 


212] 512-2556 
a - Motorola ine. aOnES = For more information of complete product line see ae 


advertisement in the latest Electronics Buyers Guide 


= Motorola Semiconductor 3, 42-43 * Advertisers in Electronics International 
+ Advertisers in Electronics domestic edition 


CL) Advertisers in regional issue 
* Murata Manufacturing 76 
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THE SMART COMPANIES 


he news this week for the modern-day 
Luddites is not good. We all remember the 
original Luddites, those jolly 19th Century En- 
glish workers who tried to prevent the use of 
labor-saving machinery by smashing it. Al- 
though their 20th Century descendants are no 
less devoted to the status quo, they eschew the 
use of sledgehammers on their mortal enemy, 
the computer. Instead, they rely on surveys 
and other up-to-date devices to call attention 
to their cry that the computer and its cousins 
will replace people and cause wholesale dislo- 
cation and unemployment, leaving only the 
numbing and boring tasks for the few remain- 
ing humans in the workplace. 

But along comes a study from the Center 
for Policy Alternatives at the Massachusetts 
Institute of Technology. It says that, contrary 
to what many fear, the most profitable compa- 
nies of the future will not feature mindless jobs 
and will not substitute computers for people in 
their dealings with customers. Instead, believe 
the experts surveyed in the study, the most 
competitive companies are likely to be those 








ARE EQUALLY GUILTY 





e see that two importers in Silicon Valley 
Wi. been indicted on charges of smug- 
gling counterfeit Apple Computer Inc. com- 
puters and parts, made in Taiwan, into the 
U.S. This is good news, considering that coun- 
terfeit computers have become a growth indus- 
try that is apt to stay that way as long it has 
willing manufacturers and eager customers. 

Now the federal authorities have a new 
weapon: the copyright laws. The suspects’ pho- 
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COMPUTERS CAN’T HURT 


BUYERS OF COUNTERFEITS 











smart enough to use computers, robots, and 
the rest of the high-tech electronic family to 
break the assembly-line pattern of repetitive 
little jobs and delegate more authority to satis- 
fy the highly skilled workforce of the future. 

With computer-controlled manufacturing, 
“it will become more and more important for 
workers to understand how the entire produc- 
tion process fits together, rather than working 
with a small piece of it,” concludes the study. 
What will become crucial as computers take 
over routine functions and manage robots and 
manufacturing functions, the study continues, 
is the ability and willingness of workers to 
solve sudden problems and to reprogram pro- 
duction as demands change. 

The unsuccessful companies of the future, 
then, will be those that simply attempt to su- 
perimpose the new technologies on the old 
modes of rigidly hierarchical management and 
narrowly defined jobs. And the unsuccessful 
employees of the future will be those who fail 
to turn to their advantage the power that is 
afforded by computer technology. 




























ny computers are loaded with Apple’s copy- 
righted programs. This added jeopardy might 
make would-be criminals think twice. 

We congratulate the authorities for carrying 
through their investigation in this case to its 
current stage and urge that more time be spent 
on such work. But as long as the dishonest 
customer—the one who knows where to get a 
IIc or Macintosh for $500—is permitted to get 
away with it, the problem will remain. 
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[his G-TR Module Dominates the World’s Largest-Capacity 





Here’s another leader from 
Toshiba. The G-TR module that is 
recognized as dominant among 
largest-class transistors in both 
voltage and current ratings. 

Developed through Toshiba’s 


advanced technology and design Toshiba G-TR Modules 
achievements, this versatile G-TR 








module features still higher roa 
reliability. And it’s suited to uses MG15G4GL1 
ranging from motor control to high |. 
power switching. The module’s MG50G1BL3 
MG50G2CL3 
electrode and metal case are 
completely isolated for easy, MG100H2DL2 
low-cost assem bly of your system. ESGRLHALD 
Rounding out Toshiba’s G-TR MG 200H1FL1 


modules line is a series of G-MOS 
modules for motor control. 

These components provide still 
more reason to switch your 
attention to Toshiba. 


TOSHIBA 





VDSS(V) 250V 450V 


7 aa 
|+15 x 4 |MG15D4GM1 |MG15G4GM1 


MG15D6EM1 |MG15G6EM1 









Max. 


rating 











MG100M1FK1 |MG100Q2CK1 


MG200Q1FK1 








Toshiba America, Inc.: Electronic Components Business Sector, Semiconductor Div.: 2441 Michelle Drive, Tustin, Calif. 92680, U.S.A. Tel. (714) 730-5000 
Toshiba Europa (I.E.) GmbH: Electronic Components Div.: Hammer Landstrasse 115, 4040 Neuss 1, F.R. Germany Tel. (02101) 1580 
Toshiba (UK) Ltd.: Electronic Components Div.: Toshiba House, Frimley Road, Frimley, Camberley, Surrey GU 165JJ, England Tel. 0276 62222 
Toshiba Electronics Scandinavia AB: Banérgatan 21-23, S-115 22 Stockholm, Sweden Tel. 08-616265 
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POWER-FULL 
SURPRISES 


ENCLOSED HERE 





@ KEPCO. 


== POWER SUPPLIES 


The first surprise is that our EMR 
series of multi-output switching power 
supplies are fully enclosed and shielded 
— but are priced well below many open- 
frame switchers. And what makes this 
Surprise even more surprising is the 
quality we've put under their perforated 
metal enclosures (which, incidentally, 
allow the EMRs to meet the radiated 
noise spec of VDE 0875/7.71, [level N] 
even when housed in a plastic-enclosed 
product). 

One good example of this quality is 
the conservative design of our 
transformers, chokes, and on-board 
filters; another is their use of TDK’s 
Superior H7C1 ferrite material. As a 
result of these two factors, our 
magnetics have more ‘‘headroom’’ 
before saturation, and are more efficient 
than conventional magnetics in ordinary 
switchers. Still another hallmark of the 
quality of our EMRs is the openness and 
simplicity of their board layout, which is 
due first to computer-aided design, and 
second, to proprietary hybrid circuits 
which dramatically reduce parts 
population, and increase reliability while 
lowering cost. 

The EMRs meet UL 478 and CSA 
C22.2-154, and their on-board EMI 
filters meet FCC Class B (conducted 
noise). 

The EMRs feature money-saving pin- 
header input/output connectors. 

There are five models, ranging from 
22 to 80 Watts, with inputs as follows: 


Output Current in Amperes 
+12V | —12V | +24V 


single unit prices start at $65, with 
substantial quantity discounts available. Fora 
demonstration unit, write Dept. GUF-14. 
KEPCO, INC., 131-38 Sanford Avenue, 
Flushing, NY 11352 USA. (212) 461-7000 
TWX #710 582 2631 + FAX: (212) 767-1102. 


We also make open-frame switching power 
supplies to 150 Watts, single-output switching 
power supplies up to 300 Watts, and d-c to d-c 
converters. 


Makers of Power Managers® since 1947. 


Circle 902 on reader service card 





